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~ MEMORANDUM: - ’ '

FROM:
TO:

THRU:  Royal J. Nadeau, Chief

‘SUBJECT::'BOSSéft‘"PCB"UCJeanup;_Utitq, New York | 7&11
o Michael F. Solecki, ‘Atmospheric/Marine Physical Scientis%}%lé

NOAA;LiaisOn;-EnVironmenta]-R onse Branch-
John Witkowski, On-Site<Coordifiator
EPA Region II ,,/Q /i o
o A’ /!
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- Environmental Impact

" As per the information given to us at our meeting of October 28, 1988,

the following has,beeniestab1ished:*','

After investigating all of the possibilities, it has been determined that
the vapors associated with the -breakdown of polychlorinated biphenyls (PCB's)
will not be a problem, under extreme fire conditions, at this particular site.
It has been our experience that, the products of combustion of PCB fluids,

when associated with ash ‘and soot producing combustible materials (such as

wood, 011, and some plastics), tend to adsorb to the solid particulates
given off during a fire situation (e.g., see EPA/ERT Report on Swissvale
Auto Surplus Parts, Swissvale, Pennsylvania). . Attached are Tables from
that report showing on-site soot composition and off-site findings from
wipe samples. The breakdown products of the PCB's then adsorb to those
particulates and are carried off as smoke. Since current atmospheric
emission models such as TRACE, CHARM, ALOHA, etc., are not .designed for

particulates, their use s -inappropriate in this instance.

It s my opinion, as a Fire Protection Engineer with 18 years experience,

it is the particulates that are the problem, not the vapors. Steps should

be taken to reduce the possibility of the particulates being released from

the building.~ This can be accomplished by removing the material and properly
disposing of it. The other option is to leave it in place and lessen the
risk.of incineration. This can be accomplished by evaluating the "Fireload"
(the expected maximum of combustible material in a given area), and designing
ejther an automatic detection and extinguishing system, a proper fire and smoke
rated enclosure, or both. - - o - .
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If you desire, we are willing to help you establish the level of protection

~ required. Please feel free to call us if you have any questions.

Attachment
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MEMO DRAFT . O | _ .
TO: JACK HAERMON
EPA/

FROM: DENISE JOHNSON
ATSDR/ REGION II

SUBJECT: HEALTH CONSULTATION
' BOBS ERT 'MANUFACTURING; UTICA, NEW YORK

THE ENVIRDNMENTAL PROTEPTION AGENCY (EPA) ABKED THE AGENCY FOR TOXIC 8SUB-
STANCES AND DISEASE REGISTRY (ATSDR) TC EVALUATE THE HEALTH EFFECTS THAT WOULD
OCCUR IN THE EVENT OF ‘A FIRE AT THE BOSSERT MANUFACTURING FACILITY BOTH FOR
NEARBY RESIDENTS AND FOR FIREFIGHTERS.

REVIEW OF THE INFHPMATIUN PROVIDED TO ATSDR SHOWED THAT THE AVERAGE PPB CON-
CENTRATION WAS APPROXIMATELY S0 PARTS PER MILLION (PPM). THE TOXIC SUB-
STANCES CONTROL ACT: (TOSCA) PERMITS UNRESTRICTED BURNING OF' CONTAINING UP TO
50 PPM PCB'S. THE LOW LEVELE OF PCB'S FOUND AT THIS S8ITE WOULD NOT POSE A -
HEALTH THREAT TO EITHER THE RESIDENTS OR FIREFIGHTERS. HOWEVER, SMALL AMOUNTS
OF HYDROCHLORIC ACID MAY BE FORMED AND CQULD EFFECT ANYONE. DIRECTLY INHALING
THE FUMES. IT SHOULD BE NOTED THAT THE POTENTIAL FOR THE PRODUCTION OF DIOX-
INS AND FURANS EXISTS.

QUESTIONS REGARDING THIS HEALTH CONSULTATION SHOULD BE DIRECTED TO DENISE
JOHNSON OR BILL NELSON AT 201-321-6657.0R 212 2E4 7662




Basic informarion about PCBs and
how they are identified and measured

~ Ann L. Alford-Stevens
Environmental Protection Agency
Cincinnati, Ohio 45268

Polychlorinated biphenyls (PCBs) were
first reported in environmental samples
in 1966 (1) and by 1974 were the most
discussed of the organic pollutants ).
Although they may no longer have that
distinction, PCBs are still a serious en-
vironmental problem, and many artic-
les have been published about them. A
recent review of the analytical chemis-
, try of PCBs contained a bibliography of
1 ' more than 1200 references (3)- Most
writers on the subject assume basic
_knowledge that is not readily available
to many professionals, including law-
yers, engineers, and journalists, whose
l work involves PCBs.
- Probably the most important factor in
; selecting appropriate procedures for
determining PCBs and in understand-
ing analytical data is communication

IIPCREORIE i sl

» between  knowledgeable analysts and : FIGURE | .
SRR data users. The basic information pro- g 4 Polychlorinated biphenyl
; vided in this article should facilitate 2 2 5 2

- such discussions.
S What is a PCB?

A PCB is any one of 209 compounds
; of the general formula C12H,Cly, where
' x = 0-9 and y = 10-x. PCBs are pro-
duced by chlorinating the biphenyl
compound, which has 10 positions (la-
beled 2-6 and 2-6' in Figure 1) availa-
I ble for chlorine atoms. Different struc-  ments of the chlorines on the biphenyl compound a number from 1 to 209 (4
tural arrangements make possible 209 rings. For example, ail 46 possible Cls This system has been adopted by t
' .~ compounds distributed among the 10 PCBs are isomers that make up an iso-  International Union of Pure and A
levels of chiorination (Table 1). Al- mer group. Because chemical names plied Chemsts; the numbers are al
though 46 PCBs contain 5 chlorines include all the numbers of the chlornne called TUPAC numbers.

. (Cls PCBs), only one contains 10. positions on the two pheny! rings, such ) .
’. The term congener is applied to any cumbersome nomenclature s Commercial formulations
of the 209 possible PCBs. Isomers are 2.2’.3.3’,4.5,5'.6,6’—nonuchlorobipbc- Commercial PCBs were produced

PCBs that have the same number of  nyl (Cly PCB) results. Ballschmiter and  collecting boiling-point fractions (Ta
chlorine atoms but differing arrange- Zell devised a system that assigns cach  2) during distillation of chlorinated
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the only large producer of PCBs was
. - Monsanto Chemical Company, which
‘ »*  sold them from 1929 to 1975 under the
Aroclor trademark. Not all PCBs are
Aroclors, but most Aroclors are mix-
tures of PCBs. The name Aroclor is
frequently used interchangeably with
“PCB.” In fact, a few Aroclor formula-
tions were chlorinated terphenyls or
mixtures of chlorinated terphenyls and
chlorinated biphenyls (2). Non-PCB
. Aroclors have not attracted widespread
concern; virtually all attention has fo-
cused on PCB Aroclors. The term Aro-
clor is used in this article to refer to
commercial PCB formulations.

Each Aroclor is assigned a four-digit
number (Table 2). For most PCB Aro-
clors (such as 1242), the first two num-
bers indicate the 12 carbons in the bi-
phenyl ring, and the last two numbers
indicate the weight percent of chlorine.
Aroclor 1016, which is similar to 1242,
was not named according to the stand-
ard designation.

Not all PCBs are present in Aroclors,
because some biphenyl positions are
more susceptible than others to chlori-
nation. Although 125 PCBs have been
found in Aroclors (5), the number of
reported components of each Aroclor

varies (Table 2), depending on the type . _

of analysis performed and the quantity TABLE1 ' L

analyzed. Distribution of PCBs by Ievel of chlorinatlon T :

Properties of PCBs and Aroclors Isomer group T e I!olecular formula oo:;&g:\da
The number of chlorine atoms con- Monochlorobiphenyls < .~ i CyHgCl i N

tained in major Aroclor components in- Dichlorobiphenyls - ~- - - ' CiHgClp - C g

creases with increasing percentage of Trichlorobiphenyls - . . -° L CyH/Cly 24

chlorine. For example, Aroclor 1221 is Tetrachlorobiphenyls - - - ; CiHCly & L 2

composed principally of Cl; PCBs, but Pentachlorobiphenyls - @~ - CyHsCly : SR T

Aroclor 1260 contains mostly Cls, Clg, Hexachlorobiphenyls "~~~ . -~ CyHClg™ 1" o 42

and Cl; PCBs. Most PCB congeners Heptachiorobiphenyls e B o "

are solids at room temperature, but Octachlorobiphenyls

Aroclor formulations are viscous fluids Nonachlorobiphenyls

that are resistant to acids, bases, and Decachiorobiphenyl

heat. PCBs have low water solubility, Total number of congenors

which decreases with increasing level -

"TABLE2 ‘
Propertl&e oi Aroclors '
. Aroclor
. Propeny 1016 1242 - 1248
“(Iblgal, 25 °C) 14 115 - 120
Distillation - . 323- 325- 340
" range (°C) 356 366 . 375 -
Viscosi 71-81  82-92 .° 1185-240 .
. (100°F) A SR
) (4). Vapor ressu = - 90x.:.83x
y the . (20°C mmHg) . 104 - 104
A . *'Vaporization rate* 0.87 - 034 . -.015 -
hil ' (mg/cnﬁh) : . o
S0 : . Principal CL-Cly - Cl~Cl, _ cu,—c cn,-cus‘

components - o . .
Reported numbe L 16-34  27-49  27-74 4363 -
ofcomponents : G . -

:d by *Exposure at 100 °C for 12 h; surtncearea123cm’

Table : " Sources: Referencesl 3, and6 i

«d bi- :
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solubility of one of the Cl, PCBs is
5.9 mg/L but that of Cl,, PCB is only
0.015 mg/L (6).

Vapor pressure (volatility) and degra-
dability also decrease with increasing
chlorine content. In addition, suscepti-
bility to degradation depends on the
structural arrangement of chlorine at-
oms among isomers. Some PCBs are
preferentially accumulated in biota,
whereas others are excreted. PCBs are
strongly sorbed onto sediment, clay,
and soil and are transported, for exam-
ple, by runoff, erosion, precipitation,
and wind.

The more soluble and volatile conge-
ners are transported preferentially, and
PCBs are now found in remote areas
where Aroclors have never been used.
These variable characteristics indicate
why environmental samples frequently
contain PCBs that are quite different
from Aroclor formulations.

PCBs in the environment

During the 45 years that PCBs were
in production and use, they were dis-
seminated throughout the world. The
very characteristics that made Aroclors
desirable commercial products cause
the persistent problems with PCBs.
Originally, they were used as coolants
and dielectric fluids in transformers and
capacitors, as heat transfer fluids, and
as coatings to reduce the flammability
of wood products. Later, PCBs were
incorporated into paints, inks, dust con-
trol agents, carbonless paper, and pesti-
cides.

In 1976, Congress banned the manu-
facture, processing, distribution, and
use of PCBs except in totally enclosed
systems (electrical transformers, capac-
itors, and electromagnets). Since then,
various regulations have attempted to
control further distribution of PCBs,
including those that are incidentally

generated along with some desired

product.

By 1978, U.S. landfills had accumu-
lated 140 x 108 kg, and an additional
8.25 X 107 kg of PCBs and. Aroclors
had been introduced into the environ-
ment in forms available for transport,
transformation, or accumulation (6).
PCBs are still being used in 2.8 million
capacitors and some 150,000 trans-
formers. Some of these fail each year
and release additional quantities into
the environment (7).

Analytical procedures

Understanding results of PCB and
Aroclor determinations requires some
basic knowledge of the analytical pro-
cedures used to acquire the data. The
basic elements of all PCB and Aroclor
determinations are as follows:
¢ removal (extraction) of the com-
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matrix into one that can be analyzed,

* enrichment of the concentration rela-
tive to that of other sample compo-
nents,

" ® separation of extracted components,

and
¢ identification and measurement of

the compounds of concern.

The first two items, which depend on
the nature of the sample (for example,
soil vs. biota), were reviewed recently
(3); they are beyond the scope of this
article. The third and fourth areas, sep-
aration and identification and measure-
ment, are its focus.

Separation. Sample components are
separated by gas chromatography
(GC). The separation device is a GC
column, which is a glass tube installed
in an oven. After injection of a few
microliters of a sample extract into the

LG column, vaporized components
move through the column with the car-
rier gas. .

Components are separated because
they travel at different rates depending
on their affinities for the stationary lig-
uid phase and the mobile gas phase. As
sample components exit the GC col-
umn, they are observed as peaks on a
graph (called a chromatogram) of rela-
tive abundance vs. time.

Gas chromatography columns are ei-
ther low resolution (packed) or high
resolution (capillary).’ A packed col-
umn is a glass tube (2-3 m X 0.7 cm
1.d.) filled with an inert material that is
coated with a liquid stationary phase. A
capillary column is a glass tube (25-60
m X 0.25-0.5 mm i.d.) coated with a
thin film of a liquid stationary phase.
Capillary columns are widely used be-
cause they provide better separation of

FIGURE 2 X .
GC separation of Aroclor 1260 .
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sample components than packed col-

,umns do.

The difference between separations
obtained in packed and capillary col-
umns can be demonstrated by chro-
matograms of Aroclor 1260 (Figure 2).
The time required for a PCB to travel
through a GC column (retention time)
can be correlated with the level of chlo-
rination, because retention times tend
to increase with increasing chlorine
content. This correlation is only ap-
proximate, however, because PCB re-
tention times also vary with the struc-
tural arrangement of their chlorine
atoms. For example, 3,3',4,4'-Cl, PCB
may be retained longer than any other
Cl, PCB and even longer than some Clg
PCBs (8).

Identification and measurement.
Sample components must be detected
and measured as they elute from the
GC column. Detectors can provide in-
formation about chemical structure or
may give only general information
about some chemical characteristic of
the sample. Most PCB determinations
are performed either by mass spec-
trometry (MS) or with an electron cap-
ture (EC) detector.

EC detectors. During the past two
decades, most PCB determinations
have involved the use of EC detectors
to identify and measure PCBs in terms
of Aroclors. The EC detector responds
to any chlorinated or brominated com-
pound, but it does not provide addi-
tional information about compound

structure. It cannot distinguish between -

chlorinated or brominated compounds,
and it does not provide information
about the number of chlorine or bro-
mine atoms present.

As sample components pass through-

the EC detector, electronegative com-
pounds absorb (capture) electrons to
produce a proportional decrease in base
line electrical current, which is re-
corded continuously. The analyst must
rely on appearance of a detector signal
(peak) at the appropriate retention time
to identify a sample component. The
retention time must be determined by
analyzing a standard of the compound
of interest under the same conditions
used to analyze the sample.
Unfortunately, another sample com-
ponent to which the EC detector re-
sponds might have the same retention
time as a PCB. Although all 209 PCBs
have been synthesized (8), only about
90 are available commercially for use
in laboratories that perform PCB deter-
minations. Therefore, Aroclors have
been used to determine when PCBs
should appear in a sample chromato-

gram. Although Aroclors vary some-

what in composition from one batch to
another and the samples frequently do
not contain intact Aroclors, no alterna-

FIGURE 3
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tive standards are available.

In using EC detectors to identify
Aroclors, analysts rely on comparison
of a chromatogram of a standard with
that produced by a sample. In each
case, analysts must judge whether the
samples and Aroclor chromatograms
are sufficiently similar, because accept-
able differences have not been defined.
This probiem of pattern recognition is
illustrated by comparison of chromato-
grams for Aroclor 1221 and an un-
known (Figure 3). If all four peaks ap-
pear in the sample chromatogram
(Figure 3b) at the same retention times
and relative abundances as in the Aro-
clor 1221 chromatogram (Figure 3a),
the pattern is easily recognized. If,
however, their relative abundances are
not equivalent, one identification crite-
rion is not met. The absence of one of
the peaks would make the identification
of the sample component as Aroclor
1221 questionable. Most samples that
contain PCBs produce far more com-
plex patterns than the ones shown in
Figure 3.

After identification of the Aroclor,
concentrations of the components must
be measured. In general, EC detector
response to PCBs increases with in-
creasing level of chlorination, but it
also varies among isomers. Measured
GC areas (or heights) of peaks pro-
duced by sample components must be
related to those produced by Aroclor
standards.

The most widely used Aroclor mea-
surement procedure was developed in
1973 by Webb and McCall (9). They

. determined the weight percent of the

major components of each GC peak ob-
served from packed-column separation

of Aroclors. This calibration procedure
cannot be used with capillary columns.
The Webb-McCall procedure involves
measuring every sample component
peak corresponding to an Aroclor peak,
but analysts frequently select only a few
GC peaks and relate measured peak
heights or areas in samples to those in
Aroclor standards. ,

The choice of the particular peaks
measured can be a significant source of
data variability. For example, if the
height of peak 1 in Figure 3b is com-
pared with Aroclor 1221 (Figure 3a),
the reported sample concentration is
twice that of the standard. If the height
of peak 2 is selected, however, the re-
ported concentration is half that of the
standard.

The data user must understand the
phrase “reported as Aroclor x.” It
means that the analyst thought the sam-
ple chromatogram more closely resem-
bled Aroclor x than any other Aroclor,
and the reported concentration was
based on an Aroclor x standard.

When a sample contains a degraded
Aroclor or a mixture of Aroclors, op-
portunities for qualitative and quantita-
tive error increase substantially. Al-
though some analysts can identify an
Aroclor or mixture of Aroclors by a
brief examination of a sample chro-
matogram, many cannot.

MS determination. In addition to all
of the information obtained with an EC
detector, a mass spectrometer provides
the molecular weight and the number of
chlorine atoms in a PCB. This informa-
tion significantly increases the likeli-
hood that the component has been cor-
rectly identified.

A brief discussion of how electron
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impact (EI) mass spectra are produced

* should facilitate an understanding of the

data obtained. When sample compo-
nents exit a GC column and enter 2
mass spectrometer, they are bombarded
with electrons and lose electrons and
atoms to form positive ions. When one
electron is lost, the resulting ion (the
molecular ion) has essentially the same
mass as the original molecule. When
the molecule loses an atom or groups of
atoms, fragment ions are formed. With
PCBs, molecular and fragment ions
alike are formed.

In MS, the ions are subjected to con-
ditions that cause them to travel
through the mass analyzer at different
rates, depending on the mass-to-charge
ratio (m/z). A mass spectrum is pro-
duced by detecting and measuring the
relative abundance of each m/z as a
function of time. The characteristic fea-
tures of a mass spectrum, such as that
for a Cl, PCB (Figure 4), are among
the data used to identify a PCB.

As sample components exit a gas
chromatograph and enter a mass spec-
trometer, the molecules that are frag-
mented continually change. Therefore,
rapid, frequent measurement of mass
spectra is necessary, and a computer is
needed to control the instrument and to
receive and store data. With PCBs, the
mass range of interest is usually about
45-520 atomic mass units (amu).

The computer is programmed to con-
trol MS operation to scan’ the mass
range (about 475 amu) in 1 s or less.
Therefore, only about 2 ms is spent ac-
quiring data for each mass unit. Mass
spectra are acquired repetitively and
numbered sequentially from the begin-
ning of data acquisition to its end. In-
formation about the mass and relative
abundance of each detected ion in each

spectrum is stored, and all information
acquired for a particular sample com-
poses a data file.

A plot of the sum of the abundances
of all ions in all spectra vs. spectrum
number for each spectrum in a data file
shows a total ion current profile
(TICP). A TICP is similar to a chro-
matogram and is sometimes called a
mass chromatogram or a reconstructed
gas chromatogram. (The chromato-
gram in Figure 2b is a TICP).

Each sample component mass Spec-
trum can be displayed by selecting an
appropriate spectrum number and plot-
ting mass vs. relative intensity. The
data can be manipulated to enhance a
spectrum when sample components are
not completely separated or to elimi-
nate ions produced from column coat-
ing materials and residual air. Using the
TICP, the analyst can select an appro-
priate -background spectrum and in-
struct the computer to subtract it from
the spectrum of a sample component.

These actions can be illustrated with
the GC peak labeled 1433 (which is ac-
tually a mass spectrum number) in Fig-
ure 2b. When this peak was expanded
with computer software (Figure 5), two
peaks (apex at 1433 and 1440) could be
seen. Each dot shows where a scan (ac-
quisition of a mass spectrum) ended,
ion abundances were summed to pro-
duce a point on the TICP plot, and an-
other scan began (at m/z 45). When that
scan ends at m/z 520, measured ion
abundances are added to produce the
next point, and the points are connected
to produce the TICP

In this example, the mass spectrome-
ter scanned from m/z 45 to m/z 520 18
times (spectra 1427-1444) while the
two peaks were eluting. Spectrum 1433
could be selected to indicate the charac-

teristics of the components producing
one peak, and 1440 could show the
other. Spectra 1437 and 1438 probably
contain ions characteristic of both com-
ponents. Therefore, spectrum 1437 or
spectrum 1438 could be subtracted
from 1433 to obtain one that does not
contain ions produced only by the sam-
ple components represented by the peak
that has its apex at 1440.

Because chiorine isotopes of mass 35
and mass 37 exist in known relative
abundance in nature, the measured
abundance of ions that contain chlorine
in molecular ion isotope clusters indi-
cates the level of chlorination of each
detected PCB. PCBs that contain the
same number of chlorine atoms pro-
duce very similar mass spectra. For ex

“ample, all Cly PCBs produce ions o

known relative abundance in a cluste
from m/z 290 to m/z 298, with majo
jons spaced 2 amu apart (Figure 4)
Therefore, although mass spectra can
not be used to distinguish isomers, thi
spectral similarity allows identificatio
of PCBs by level of chlorination.
Even with identification of PCBs b
level of chlorination, measurement ¢
PCB concentrations . in samples th:
contain a variety of these compounds:
a problem. A relatively recent approac
to the problem of MS detector calibr:
tion is to use one PCB at each level
chlorination to represent all membe
of that isomer group (3, 10). Becau
the response varies from one isomer
the next, this approach produces resul
with an inherent error. This error
minimized by using a compound th
produces a response near the mean T
sponse for all available members of t
isomer group. A concentration for ea
isomer group is calculated, and a to
PCB concentration is obtained by su
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Repetitive acquisition of mass spectra produces a total ion profile - -

ming up the isomer group concentra-
tions. One major advantage of this ap-
proach is that it is applicable to all
samples that contain PCBs, whether
they are intact Aroclors, degraded Aro-
clors, preferentially bioaccumulated
congeners, or PCBs produced inciden-
tally during some manufacturing or
treatment process. .

Although specific compounds are not
identified with this approach, informa-
tion about individual sample compo-
nents is not lost. The number of PCBs
identified in each sample can be re-
ported, and a concentration can be esti-
mated for each, if desired. In addition,
measured retention times of identified
PCBs can provide information about
the probable presence or absence of
specific PCBs because retention times
for all 209 congeners have been pub-
lished (8). The data user must remem-
ber, however, that retention times do
not provide absolute identification.

Identification and measurement

Specific PCBs can be identified and
measured by use of capillary column
GC and standards for all 209 conge-

ners. Although no one GC column has
been found to separate all 209 PCBs
well enough to produce discrete peaks,
a single capillary column has been used
to separate 187 congeners (8). To
achieve maximum GC resolution, anal-
ysis times of 140~200 min are used.

Tentative identification based on rela-
tive retention time can be confirmed or
refuted by introducing a pure standard
of each candidate compound along with
the sample extract aliquot. This ap-
proach is useful for seeking one or a
few individual compounds but is not
practical for routine monitoring for all
possible PCBs.

Automated interpretation

Many analytical instruments incorpo-
rate computers to control operations
and process data, and efforts to take
advantage of their data-handling, inter-

pretation, and computational abilities

are continually expanding. Chemomet-
rics, the application of computerized
multivariate statistical methods to pat-
tern recognition, is a rapidly expanding
field that eliminates reliance on an indi-
vidual’s recognition of GC peak pro-

files to identify PCB sample compo-
nents as specific Aroclors (5).

Other specialized software provides
automated interpretation of mass spec-
tra to identify and measure PCBs by
level of chlorination (/7). It evaluates
sample component spectra by emulat-
ing human data interpretation and com-
putational logic. A concentration is au-
tomatically calculated for each isomer
group, and a total PCB concentration is
calculated by summing isomer group
concentrations. Undoubtedly, auto-
mated data interpretation will be ap-
plied increasingly in the future as new
software becomes widely available and
as analysts become more familiar with
its operation.
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**rnnm nnVIEWED**

NI

Fersons in cnargp of vessels or facilities are’ required to nonlry the
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manufacturers, 1mporners ang proepssors ‘oF iisted chemical substances

and mixtures to submib bo EFA uoplPB and lists of unpublisheéd health and
safety .studies. lnlorooenzene 13 1nc1uoeu on this list. 140 brn ?15.1'6
{7/1/87)7 **FEER nnVannu** Co S : ’
wnen unioronenaene , as a uommeerax chemicai product or manuraucurlng
chemical 1nnerm9alabe or an-off- SPePlIlPSBlOD copmercial cnemlcal producn

or a manuracourlng chemical 1nberm901ane, becomes a WBSLE, it musr_, DE

o

T

TBCA requires manuracourers of LnlS chemical substance to
use,

ey Ay
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—

.managpa ECLOFUIHQ 'DD ISUF"Y‘E\J. and/or SDBTE haz ETGOUS wac‘be I"ECJULELIOHS.

Also defined as & haz airdous wasne is any residve, uonmamxnaneo soiil,
water, or other debris TesUlLlng from the cleanup of a spiil, into water
or on ury iand, of this waste, Generators of small guantities of this
waste may quallrv For. partial exclusion from hazardouvs waste reguistions
\seP 40 CFE 261.5). 140 OFR 251.33 (7/i/87)] **PEER REVIEWED#%

When Pnlnromenzane is a spent solvent, it is classified as a nazaruous
vaste from a nOhSpEulrlC ‘source (FOUZ), as stated in 40 OFR 26i. ax, ‘and
must. be managed according to state and/or federal hazardous waste
regﬁlébions; 0 CF '“”1i87)1 **rnnE nnv1nwnu** ' '
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fication of carcinogenicity: 1) evidence in humans: 1imibed: 2 :
evidence in animais: ‘sufficient. uveraix summary evaiuvation of
carcinogenic risk to humans is Group ZA]-the sgent is probably

LSFCIDOQGDIC o numans. /From EBDlt, POlyPnlOTIDEDED DIPDEDYlS/ IA

MONOGRAFHS. 1572 —rnnbnhx b/ 70 T1E87) ] **rnnE nnv1nwnu**
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UTIONS FOR ° bHRblNuuan . Whenever medical survelilliance is
.abed;'ln parn;cuxar wnen axpnsure o a carcinogen has occurred, ad
ecisions shouid be taken concerning ... /e¢ytogenetic and/or other/
nat might become use;ux or mandatory. 'unemlcal Carcinogens/ 1[IARC
BCIE If,PUBLLquLUND NO. 39 1973 , F. 231 **rnnn nnv1nwnu**
HTOX - The'errecm of manerxal exXposure to p01yunlnr1nanen Dxpnpnyls {FCBs) on
o fetal birth we1gnn and gestational age was 1nvesulganea amony humans.
Personnel recorcs from FCB ‘manufacturing facilities engaged in producing
capacitors vusing HrOLlor 1254, HPOLIOF‘laQ&, and Aroclor-ilili were
examined. Number or pregnanaciss, birth weight, materrial age, parity,
year of birth, race, sex, date of last menses, and parental education
data was onnalneu. 1nere was a votal of 358 pregnancies to BSé'remales
and 51 Dlrnns to 39 females who worked GlPeCDly in the facility where
FCBs were manurabburec. These sungecns had worked Tor a minimum of i year
prior to the birth of the infant and were 1aen51r1eo as a high exposure
group. There were 337 births to 280 femaies vho worked at locations
within the facility where PiBs were. not directly used} these were
identified as a iow exXposure group. Birth weights vere. adjusted For
- gestational age. The two EXpoSUre groups vere Pomparpo with matched.
comparisons from tne general popuistion. A 53 gram difference was seen
between birth weight means of. the iow and nlgn exposure groups. Un the
average, the highly exposed workers were older, nac ‘more parity, were
less educated, and gave DlFDh earllpr in the study than the iow exposure
group High exposure to FCBs was associated with reduced DlFLﬂ welght
even aruer ad justment for year of birth, maternal parity, and. sex of
infant. This grouvp aiso snoweo snorbenea gestational age armer acJuscmenn-
for these same variables. Fean gestational age was reduced by BB days
compared to low exposure groups. AVerage birth welght of ibw éxposﬁre
groups. Average birth wveight of low exposure group infants was BE grams
grester than their matched generai popuiation comparisons.whiie that For
the hign~exposUr9 infants was 35 grams less than their comparisons.'.;.
xne mean birth welgnn difference betwveen the low and high exposure group
is the result of a shortened gestational period thar a retardation of

intravterine’ grownn. i{Tayior FR et al} Americsn Journal of Fublic Health
74 (100 1153-4 \19b4)1 #*PEEE. nnVIEWED** '

10D G 1ne DlOCﬂemluEl and nemano;oglual EIIECDS OI POlyPn10PIDSDED DIPDEDYIS

(PCB) vere studied in occupanlﬁnaixy ekp osad worx»rs. The study group

ron31smeo of 134 individuais exposed to HFDPLDF 1u1o and, in some cases,

to Aroclor- 144¢ or Arocior-1254 in electrical capacitor Fiiling and

seailng OPPFBLIDDS. Airborne’ concenmrab;ons of FCB ranged from 200 to

2,000 micrograms per cubic meter in 1373, Cliniual-examinétions of the
workers were made in 15376 and repeated in 873, ZS‘monbns after cessation
of PCB use In nnP racnory Data was COllePLeD from medical history,

N execnrocarologram, physical examxnanlon, A_ray,,splromemry, a Zb
paraneter Dlocnemlca1 analvs1s, nemaualogy}'and ufinaiyéis. ... There was
8 depression in serum biliruvbin and elevaulons in serum '
gamma-gluvtamnyl-transpeptidase and lymphocytes at the [irst examinatiorn,
and oniy an elevstion in monouyces ab the segonu examination. Exposure
appearea to be related vo an induction of microsomal enzymes, and this
effect, seemed to be subsiding after the cessation of direct exposﬁfe.
Despite these physiological measures mssociated with elevated
concentrations of FCB in the body, bthere was'nD'PvIdencé of heaith
impairmenb in the workers. 1 uawbon nw at, al, Environ Health Perspect
iB5~B4 {1385;] +*PEER EEVIEWED® . .

HTOX - rOlVCDlOFIHaDEG Blpneny1 {F B . ncentrahions in bhe”bload_of mothers who
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Lnen FeVOlELlllaBDlOD PCES, such as AFOCEDF 1254, are also. currentiy
released to Lne environment from ‘landfills contaning PCB waste materials
and, procueus, incineration of municipal rerusp and sevage siudge, snd
improper' {or illegal) OlSPOSBl of rub materials, such as waste
transformer fivid, to open areas. Arocior 1Z54 is a mixture of different
congeners of cnloronlpnﬁnyl and the relative 1mporuance of the
envxronmenual ranp mechanisms. generally depends on the degree of
chlorination. In general, the persistence of the FUB congeners increase
with an 1nurease in the negrea of LDlOFlDBDlDﬂ.'DLFePnan studies have
shaown that Aroclor 1254 13 genprallv resistant to-biodegradation.
HLLDOUQH bilodegradation’ of HFDLlDF 1254 may occur siowly in the
an1runmenbﬂ1, no otner uegrauanlon mechanism have been shown to he
1mportano in natural water and soil sysoems, therefore, Dlouegraoanlon
may be the nlmlmane aegraaatlon process in water and soil. The FCB
romp051nlon of the nlonegrauec Aroclor 1s axrrerenn from the originail
Aroclor. IF PPLEBSGG Lo soil, Lne ruB congeners presenn in Aroclor '254
Cwiil DELDmE tightiy aosornea to Lne 3011 PBFleleS. in the presence of
organic 501venus;'PCEs nay nave ‘a Lenaenuy to leach Lnrougn soil.
Hiunougn the voiatilization rate of Arocior 1u:& may be iow from soil
surfaces, nne tobal loss by voxanlllzaxrnn over time may . be significant
becavse of the persistence and snanllxuy of Arocior iZ54. Enrichment of
the low Tl FCBs occurs in Lhe vapor phase relative to the original
HFOLlor,'Lne residve will be enriched in the funs conmaxnlng nlgn Cl
content. I released to water aasorpnlon to sealmenn and suspended
matter wiil be an 1mpornann rane process. Althouqn BOSDFPDIDD can
1mm00111ae Arocior 1254 for TPlaDIVPLV long periods of time, eventual
FBSDlUDlﬁn into the water column has Deﬁn shown to occur. The FOB
composition. in water will be enriched ‘in the lower chiorinated ruus
becavse of their greater wacer soiubility, and an,xeasm water soiubie
PCBs -{highest Tl content) will remain adsorbed. In the absence of -
édsorpuxon, Arocior 1254 voiatilizes reiatively rapluxy from water.
nowever, strong PCB adsorption uompemps with VOL?LILI@SDIDH which may
have a haif-life in excess of 4 years 1in typical bodies of water.
HLDhOUgn Lne resviting vo¢anlllzamlon rate may be iow, the Lotal loss by
_VDlBLlllZELlQn over time may ne significant becavse of the per51snence
and stability of Aroclor 1254, Arocior 1254 has been shown to
blouoncennrate sxgnlrluanmly in EQU851P organlsms.iir r81easeu to the
ammospnere, the PUB congeners in Aroclor 1254 will Primarily exist in the
vapor-phase wxcn enrichment of nne mosu VDlELlle Ftns ailthough a
rexanxvva small percentage will partition Dﬁ the particulate phase. The
Domlnant- EtmeSPﬂE,‘l"‘lL. DI“EHSIDY‘maDlOﬂ process ID]’" onese COHQEDBY‘S is -
probably the vapor-phase reacrlon with hydroxyl radicals which has
estimated haif- iives ranging for 3.1 months to i.3 years. Fhysical
removal of Aroclor 1254 from the qnmospnere which is very important
environmentally due to the bnemlual stabiiity of Aroclor 1254, is
acconplished Dy vet and dry ucp031nlon. The major HFDCLOT 1254 exposure
rovtes to humans are through food and drinking water, and by inhaiation
of COﬁmelnELEG air. Dermal exposure is 1mporoanm for workers invoived
with nanuxlng FCB- containing electrical equipment, spills or waste- site
materials.and for svimmers in polluted water. ‘Exposure through

- .

COnSUmPD on OI connamlnamec IlSﬂ may DP ESPELlally lmporbann. Lok

a revw

LblTHllUN ) **rnnm nnvxnwnu**

ND .

Current sdnrfes n? P”B rPlease bo Lne environment include releases fronm
isndfiiis containing Fum waste’ manerlals and products, 1nc1neraulnn of
‘munlclpal refuse and sewage sxuage and impropér {or 111ega1‘ GlSPOSSL of
FCB mauerlals, such as waste Lransrnrmer IlUlD, DO open areasii,Z).
ﬂonlnorlng of anmospnprlr PmISSlOHS of FCBs from lanOIllls and
incinerator SDBLNﬁ has indicated that emission rates from’ Lnese sources
are small compared Lo bhe F00,000 kg/yr of FCBs estimated Lo cycle
throuvgh the ammospnere over the USA annuaxiyxzi. Hnmospnerlc washout' and
fallout have been identified as non- pulnD souvrces of PCB e\posure Lo an.
environmenti1,3,4). Although additional research is required for a
aerxnlnlvp Angsver, currann ev1aence suggests Lnat Lne maJor sgurce of FCB

—.q—.'

FEIEGSu DO Lne env1ronmenn is. an env1ronment51 LyClan process of rups




- - Rl

volatilizetion from ground surfaces {water, soii) into the aumospnere
with sumsequenm removal from the atmospnerc via wet/dry GEpOSlLan and
then revolatilizstioni{Z,34, bnu;. This Ly011ng process appears to be
parn1cuxar1y appllcanle to the nlgnew chlorinated congeners, sugn a8 in
HFOLLDT 1Lb4, due to tnelr environmental chemicai soanxllby\Snu).-DUring
8ll these ryblps, the FCB composition cnanges in each pnase relative to
the original HFDLLDF so° that spec111c #Arocior contributions may become
1mp0551mle to assign. apecxrlc congerneir PCB analysis must be performed
on environmental media to obtain the total extent. of FCB pollusxonxqf.
{{i) Weant wn, mcuormlcn [E=0 Nonindustrial’ DOUFLES of ronennlal Toxic
DUDSEEHLES and Their Appi iLEQlllLy o,
B8 {19847 USEFA- 4:u74 ~B4-003 NTIS FB

- Environ Sci Technoi ;8:-?
0

ource prmrblonmenc nemhoos p. 38,

B
+ B4-Z3123%2. (2) Furphy TJ eu alj
(3 Swacxnamer DL, Armstrong DE;

ﬁu)U

) Larrson F: Nature 317: 347-3°
_ rif- Dotument fDr”Polychlofinated
Biphenyis (PCBS) ﬁbHU CIN 4i4 p. Lv—ou )3,**PEER nnVIEwnu**

3 [ W . -

nign FBSDlULlOD gas cnrwmamograpny/negab1v3 CnEElCEL ionization mass
sp@ccromenry (HRGCiNbL’ﬁS) was employed to detect and quantify Dromlnaneu;
compouncs at n1gn SBDSLDIVIDy, with minimal interference from other
nalogenaoea manerlals. The, LecnnquP was Bppllea tio detection of .
DFﬁmlnBDED coritaminants in technical po lybﬂlOTlnBDEG nlpnenyis {FCBsJ,
nromlnabeo aromatic compounos in auaumotlve emissions, rrom leacea
gasoline EDDLDIVES, and ror the First xaennxrlbamlnn of brominat

bricyclic aromatic compounus in soob Trom and accidental fire. For most‘
Dromxnaneo BTDmSle conpounds souuxea,'mne prenomlnann reactions were
dissocistive exepuron capbure and nailae anion rormanlon, making the.
detection of very smail quanmlmles possxmle rDr high sensihivity;lat
least two bromine {(Br) substituents must De presenb ‘in a molecvle or a
singie Br a;companlen Dy additionai cnxorxne SUDSLlLUEDDS. This technigue
should permit detection of Lrace ievels of these compounds in
environmental and. DlOiDglCEl sappies st Lhe parts per nrlleon Levei or
DElOW. In aunomonlve emissions, precumlnanuly oromlnauea compounos were
UPDECGEG by tnxs oeunnxqve uesp1ne the presence of mULn greater
quannltles or allpnablc and aromaulc nycro;aruons and oxygenauea
compounds. ... Hnaiyuxs of the technical FCE, Arccior iZs4 revealed the

presence OI'S series of UrumIHELEO conbamlnanns. {Buser’ H K Hﬁﬁlyblcal_

Chemistry. 58 LUIS 1: \1:86)] **rnnn nnvxnwnu**
Un PEINTINGr'(f 5

Environ Sci Technol. 2
{1985) (4) UBEPA; Drihxj
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FATEI FCBs, such as HFOPLOF 125&, are mlxbures of different
congeners of chi oronlpnenyi and the PEiaLlVe 1mporbance of the '
'envxronmenpallfa te mechanisms generalxy depends on the oegree of
chiorination(i). 1n general, Lne persxsnenbe of fuu congeners increases
with the degree of unlor1nanlon Screening tests have shown that, Aroclior
1254‘15 generslly resistant to biodegradation. Hlnnougn bicodegradation of
Aroclor 1254 may occur slowxy in the an1ronmenm DaSIS, no other .
degranac1on meunanxsms have been shown to ‘be important in-soil systens;
unererore, nloaegraaarlon may be the vitimate cegraaamlon process in
soii. nxperxmenbaxly determined Koc valves have shown that Aroclior 1254
w111 De ngnmly aasoruea in solil with adsorption- generally increasing as
the degree.of. nlorlnaulon of the 1n01v10ua1 congeners ' increase. Arocior
125' shouvid not Leacn 51gn1r1can51y in most aguecus soil systems although
tne mosu water soiuble FOBs wiil be 1eapnea prererennlalxy in the :
presence of organic soxvenms, which may be pos sible at vaste sites, PCBs
may have'a LenoenLy DD ieach Lnrougn 3011. Hlnnougn the vn1a5111vanlon
rate of Aroclor 1254 may be low from soil surraces uue ta the nlgnu
adsorption, the DOLEl ioss by’ VOLBLIIlVEblun over Lxmp may be both
significant and DnP major ioss process, cue to the per51snpnc9 and.
chemical stability of Aroclor 1254, {BRC) [{i) USEFA; Drinking Water
Criteria uocumenb Tor: r01vcnlor1nanea blpnnnyls (PCBS) P. 11 i- on USEP
ECAD-CIN-4i4 {18B7)7 . +*PEER" REVIEWED** . :

FATE —'Huuéxlu FHJLi rums; such ‘as Aroclor 1254, are mlxbures of uxrfe rent

congeners DI cnzoronxpnenyls and gne relia DlVe 1mporbance OI Dn
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cnlorlnaolon {i7. S in general, Lne persxscenue of rubs increases vith the
degree of cnlorlnanlon.'acreenlng Lests have shown that Aroclor 1254 is
generaliy resistant to DlDDBQFED&ElDﬂ.-lD has aiso been shown Lnan tne
nlgner chlorinated congeners in rubs are SUSCPPlele to PEGUCD1V°
dechiorination by anaerobic mlcroorganxsms found in aguatic spuxmpnus(“‘.
Altnougn Dlonegradaulun of nlgner unlorlnamea congeners may occur very
sxowxy in the env1ronmenb, no other aegraaanlon mechanisms have been
shown Lo be important in env1ronmenbal aquatic systems; unernrore,
'Dlnaegraoan1on may bDe the uznlmane oegraoaulon process in natural water.
_In water, aasorpnlon Lo seclmenbs and organic mauner is a major fate
prcress for HFD“lUF 1254{i,3). The PCBS with the highest vapor pressures
{low Cl) will be enrlﬁhea in air. 1ne ‘lover chlorinated congeners of
Arocior iZ5& will sorb zess smrongxy than the nlgner bnlorlnaueu
congeners. Hlbnongn EGSOFPDIOH can 1mm00111,e FCBs for TPLHTIVELy long
periods of time in the BQUBDIL environment, resoiuvtion into the water
colunn has been shown o occur on an an1ronmenual ievel SUQQeSLan that
the substantial QUanLIDIBS of FCBs contained in aguatic seclmenns can act
as an envxronmennﬁl SLHM for env1ronmenmal TedlSLFlD”LlOﬂ of rbDS\4 5.
Volatilization of dissoived Arocior 1434 is an 1mpnrnann aguatic pr0uess.
A- study conducted on LaxP mirnlgan has indicated that volatilization may
be the major removal mechanism of DOLBI FCBs rrom ‘iakes{&y. The most
vater soluble FUBs w111 be enrlcnea in wamer relative. to the sediment,
and the iesached sediment wili De enrlcnec in the higher LﬂlDFlnatEG runs
\lOWESL SulUDlllLleS in - water). anrong FCB aasnrpnlon to SEOlmPnn :
significantiy decreases Lne rate of VOlBDlllZ&ElDﬂ,_Lne VDlEDlllZEDlOﬂ
half-life of HFOCIOT 1&34 rrom valcal Docles of waber has been estimated
to be in exuess of 4 years wnen the effects of EDSOFPL10D are bOﬂSlueren.'
HanOUQn the voiatilization raop may be low, the LODEL loss by
voiatiliz anlon over time may De 51gn1rlcann becavuse of the persistence
and qLaDJLILy of the FUBs. Agquatic nynroxvs1s and oxidation are not
1mparuanb prouesses with respect of Arocior 14:4. Aroclor 1254 has been
shown to bioconcentrate 51gn111cann1y in- aquablc organisms{8RC). {{1)
USEFA: urlnxlng Water urxnerla Document for roiyunorlnameq Biphenyls

i- au'unnPH ECAQ-CIN-414 (1987 \u; nrown ar et al, Sc1 236
), {37 Taliahan fiA et al} o

Pollutants Thapter 38 UQ"
L,'Hfmshrdng DE; Environ 1
' Environ Bc¢i xebnnol 131 854-b
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TE:  The vapodr pressures of ‘the FCB congeners presenu
Arcclior 1254 indicate that they will exist prlmarlly in an vapor phase
in Lne amolenn anmcspnere, wvith enrichment of PEBs with the nxgnPSb vapor
pressures \luw t1; ainnougn a re¢at1vexy small percentage can be expected
to partition no aumospnerlc PSFLILULELPS\l,H,o!. In one experiment, 2.1i%
of the Arocior 1254 prespnn in an air sampie an:¢D'dPQ T was rouno o be
assoc1acen w1mn the particuiate-phase while Z5% was associated with the
parn1cu155~-pnase at U deg Ci3). rny51ra1 removal of -FUBg in the .
atmosphere 'is accomplished by wet and dry oep051510n processes{Zj; dry
deposition will be important only for- the FCB congeners associated ‘with
the parn1cu1ane phase. The aenecnxon of Arocior 1254 in various
ralnwanprs is an 1nd1cablon of Lne 1mpornance of wet DEPDSlblon. The
vapor- pnase reaction of HFDLLDT 1254 vith hydrox yi FachalS, which are
PnODOuanlCHlly formed by sunlight, may be the aumlnann aegraaaulun

PFOCBSS in the abmospnere. The estimated Dalf llre for EnlS TEECLLDD with

[ e Y R

the maJor FCB POHSFHETS PFPSEHD irr HFOCLOT L2004 nas DPPH ESDIMEDED DO
ranqe from 6 1 mOﬂLﬂS DD i.3 yaéars Wlbn Dﬂe half 11IE 1DCTEESIDQ BS une
GPQFPS af CnlOFlnaLlOﬂ 1nPrPasea. Lﬂe rplatlvply Long GEQPEGETIDH

na1r 11VES in air- IDGICEDE Lnab pny51081 ‘removal 15 more lmPOFLBnL Lnan

g

Pnemluai trans IUFmEDlOH. \DKDI T{l) Foreman Wl, blaleman 1r, J Chronat

j
5
5
]
3
3

iy ey . ~ < w  wmen

330: 203~i6 (1985) (2) nlSBnFElCﬂ BJ et alj Environ Sci Technoi iS: 30-8
1138 )-(3)-Bidiéman TF et ai,,;nv1ron Bci 1ecnn01‘zv:11038-43 (1886‘]
**PEER ‘REVIEWED * o R o

BIOD - Results of ‘a static rlasn screpnlng probeaure utlllzlng BOD dilvtia

sett.led oomesnlc wvastevater 1nOuUlum, S and in FFm of HFOLLOF 12"4

e v

L
g days. Of 1ncuoaf10n found 0% DlOGEQFSUFO auv Dn& enn of 28 Gays at
ppm concn - and Uk DlODegFBOED ED Lne lU ppm PDnLn\ll. uegﬁauablon
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incubation'?ound no degradation in S soiis and 4ji-44% degradation in 3

s0118(%). COZ evoliution 14iT)-radio Lanelleﬂ; of Aroclior 1254 from three
soiis from New fexico over 240 days of ‘incubation in either unamended
soil or soil amenoeo ‘with spwaqp sxuage rangea from 1-11% with the:
greatest uuz evoxumxan occcurring in the presence of Lne sevage siudgei{3).
208 mg. of Hr0510r 1254 in wastewater 1nr10@nb was dilvted to a BOD of Z0U

PPR ‘SO nnan nne HFDCJDF concn was 1 ppm. After 17 hr weex DFEBDmEDL with
a labscale Dlomass, b4m vas recovered in effivent pius biomass and 30~ 38%

was lost by volatilizationi&4). I{i) Tabak HH et alj J Water Foliut Contr
Fed 53: 1503-18 {1581) (2 Hankin L, Sawnney'nu; 8011'841.137: 401-7
(i984) {3) Fairbanks BC et alj J Environ Qual 183 18-24 (1387) (4} UBEFA;
Driﬁking-ﬁé!er Criteria Document for rOchnlorlnaL g ‘Biphenyls {FCBsJ
N-29 (1987}3 *+PEEE REVIEWED#®* B '
UE PE -T'IJQG-? I o e . .

The estimated half-life for the vapor-phase reaction of the FUB congeners
tehra4; penta-—, nexa— and nepuacnioronxpnenvz w1un nyuroxy1 radicals in a
typical aumOﬂpnere are 3 i mnnans, b7 monnns, i months and 1.3 years,
respert1v31v\1). Abiotic Lransrormablon processes ‘such’ as . nycr01y51s and
xidation do not significantiy aegraae Aroclior 1254 in the aquatic
environmenti{Z,3). HanDan FUBs may be suscepmlnle to pnono;y51s,
suificient experlmenbal data’ are not available to
1mpnruanre of pnomoxys:s in- the environmenti4), 1
Exposure nooexlng aysnem {GENB) computer base {13
HqU8D1€ Fat.e Frocess Data ror.urganié'Friority “:‘;uuan.s‘b;1154:
)

et LR TR -

USEPA-440/4~-81-014 (19817 (3) Callahan 1A et al} Water-Eeiated

L al

L e

Environmental Fate- of 123 PFlOYlDy Polivtants Thapter 36 -
USEFA-440/4-79-023a (1573) (4) Leifer A et gl: nnv1ronmental Transport
and Transformation.of‘Poiy¢hlorinated Biphenyls p.B-i to B- S ' '
USEFA-5B0/5-83-025, NTIS PBB4-142573 (15837] **FEER RE”'"NED**

The log: BGF of Arocior 1254 in mullet was determined to be 5.858. during
agquariuvm suudles(i‘ Laooratory studies navp aenermlned Aroclor 1254 log
uurs of 4.4%2 in shrzmp, 5.01 in oysmers, and &.43-~ S.UO in fiéh(”}.'bog
BCFs of 3. S6~4. 48 were measurpa in spot and pinfish, U31ng fiowing '
seawater bxoassaysxa;. Log BCF' s for 1ams c U to 4.4 and for fish 4.5 to
5.5{47. [{1)Bhaw GR, bOﬂﬂELL uw, Ecotox Environ DBI i3: 84*81 (15877 (2)
Leifer A et alj Env1ronmenuax Transport and Transformation of . '
Polychlorlnabed Blpnunyis p.o= 'UBErH ~5i50/5-83~ Uub, Nllv PBS“rlAZS?B
{i983) {3) Hansen DJ et alj Buli nnvxron Contam Toxicol BY 113-8 {iS71)
{4} Rice Tp, White Ub, Environ Toxicol Them 8@ 253-74 {13871 **PEER
REVIEWED## ' B o o
BCF  Crassostrea virginica {American oyster), BS,000 soft parts, medium
concn = 5.0 vg/l, iG8 day. U8 Dept of xnnerlor/ri'n B "iidiife Service
anbaminénﬂnﬁeviewsi'roxycniorlnanPa blpnenyls Hazard s'to Fish, Wildiife,
and Invertebrates. A bynopmlc nev1ew n101 KPpL tio \85)157.p,f5‘(1388)1

- e v,

**rnEn unvxnwnD**

BCF Brachionus plicstilis {Rotifer) lip . 940,000, -dry -tissve = 51,000,
&S day. IUS Dept of Interior/Fish & Wiidiife Bervice uont sminant Reviews;
Polychlorinated Biphenyls Haz ards vo Fish, Wil'llfe, and . annruﬁnraués‘ A
Synapolc Review. DlOl nepm No (BS 1.7 p.486 {1586)] *+PEER mnvIanu**

BCF Orconectes nais \urayrlsn) 5,100, vhole body, medlum concrm = i. 4
vgii, Zi Dav. iUS Dept of Interior/Fish & Wildlife Service uonbémlnanb
Reviéws, rolycnlorlnameu blpnenyls Hazards o Fisi '

h, . wixallre, and
lnverneoranes. H bynopnlc xev1ew nlni Eepu Nn {8531i.7 p.4% {13887

nnvxnwnu**

BCF Gammarus pseu0011mnaﬁus \acuo) 27,000, who
vg/i, 2i day. IUS uepn of 1nner10r Fléh.&
Eeviéws, roxychiorlnamec blpnenyls ‘Hazards to
1nvernpnraoes.'5.bynopnxc Reviev bloi‘RePi No

v v

KEVLLWLU**
BCF: 43 DUU

{
EE, Goring CA %
BCF Daphnid 3 rlow1ng /blb rracnlon/ [Kenaga nn " Goring

N . . .
FX¥mdl = il N — 1Al b4 1 L

4
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body, medium concn = 1.5
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- Fréshwater prawns,,ﬁ rosenmergxl, ‘and ‘1ams, (ol rlumlnea vere exposed. for

48 or 50 days to 3 concn of & river Seuxmenb that’ uonnalned‘environmentél
contaminants such as FCBs and metals. Prawns vere exposed to the 1 st

batch, sediment coliected in May © 1380, which contained nlgner concn of-

x

some metal s BHG PL'I:)S «,omparpa Lo sedi mc-rm T rom Nov l 980 y USE‘U wi 1‘,. n Dnt‘
c1ams. 1ne leﬂESD ‘concn of SEUINEDD rrom 5-80 was LDXlC DD Lne prawns,
S&Glmpnb from 11i-80 was not toxic to the ClamS. llSS”e anaxyspﬂ OI prawnu'

e

IDF such PCBs as Aroclor 1%24% [53463-21-5] and Aroclor 1&34 LllUUI -G53~ lJ,

UEMOSLFBLPG DIOBCPUmULEYIOR NEX concn OI 1/44 in pFSWﬁ’ was E(HIEVEG Dy
oay 7 wnereas 1&54 COHLIHUPG o ECLUmUiaﬁr 1n prawn DlSSU@S aurlnq tne

1n1clal 40 days of the exposure period. The PGB sealmpnn bioaccumuiation
racnors ABAF} ror prawns rangea fromU.1ii ©o 0.50 For 1247 and .20 for
1254, and vere highest for anxmals exposed ro 10% sealmpnu. Exposﬁd clams

tw a

alSO BCuumUlBDEQ fbDS {1242 plUS in#) rrom the seolmenb. Bediment, DHPS

for clsms wvere 0. 54 to 12.52 and vere highest for animals. exposed to 10%
sediment. ... [Tatem HE; Ar ch Environ Lonuam xox1c01 i5 (2)5_171 ~83

%
.

- iy T v v

BEI] 4 *Pnnn nnv1nwEu**
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. 2-0.04, which are indicative of soil immobility,
were'measurea ror HFOCLDF 1254 in unnawa sand, Catlin loam, Ava Sllby
clay loam and uanxln silt loam using both water and s 1anur111

ieach 806\1/. H rev1ew Dr PXPETImEﬂLal RDC ValUGS nas PBPOFDED HFOCLOF

1254 Koc vaxuas ranging from 110000~ 1aauuuuxz). iti) Leifer A et 81,

Environmental Transport and Transformation or,PolycniorlnaLen ‘Biphenyis
pi-ii USEPA-560/5-83-025, NTIS PBB4-142579 {1983) (2) Bkiarew DS, Girvin
ECi Rev Environ Contam Toxicel 981 i-41 (1598771 **PEER REVIEWED*# o
Koc' = 42,500 iKensga EE,  Goring CAI; Aquatic Toxicology p.78-115 (iS807]
**PEER REVIEWED## ' R - h

The Hehryfs?Law Constants for the lnDlVIOUBL cnioronlpnpnyl cnmponenbs of
Arbclors 1242; 1254, and 1280 were found to vary from 3. SXiU i o) SXiO :‘

atm-cu m/mole at’ EU degC’ wit’ tne nenry s Law uonstanb for. eacn HTOCLOF

leLUFe approx1manely ZA1U- 4 anm*cu m;moxex:;. The nenry B Law uonsnann

] Pl e L b ]

of HFUClOT 1434 GL 25 ae gu WES TOUHG DO DP L. 83ALU- 4 anm—gu m/m01e,

'

FGDULDIDD of nPnry s ‘Law bOﬂSDRnD Dy one nFDEF DI magnlnuae was PFEDXFDGQ

e

to FESUlE it ne DGMPSFEBUFE was FEDULEU Dy Z5 aeg L\L). 1ne

S «

VOlBDllluablon nalr 11?8 of Arocior 1L54 from a SnallDW, raplaiy oving

" .

rlver K} I G@Pp ILQWLHQ i m/ GC with a w1n0 VBlOClDV of 8 m/secy nas DPHH

'3

i

~ w ) . -

estimated to be 5.8 hoursi3i; however, LnlS nalr ‘iife negiects the

af IF"CDS OI C'DDF"I" xmpornant- Iabt:.' P!"OCF‘SSES SUCn as SGSCJI"PT lDﬂ\BKL-). Use of

bne UBEFA EAH“D mDDEllan sysmem \Wﬂlbn considers all env1ronmen B{ fabe

o -,

mePHERISMS) FESUlDeG in est lmaDPU VOlBTlllvablun nalr iives of »4-it yr
T

from DVPJLSI env1rnnmental yiver, pond and lakeia). iti) Murphy TJ et ali
Environ Sci 1Pcnn01 41. 1:: zhz \va/z \g) Burkhard LF et al: Environ Sci
Technol iS: 85 | WS } Handbook of Chemical '
Froperty LSleﬁblon \ Hill. -2 182 EFA:
Drinking Water urxuerla UOLument for>Poin'lbrinahed-ﬁiphenyis {FCBs)
p.11-26 USEPA ECAO-CIN-414 (138771 #*PEER REVIEfED**' g .

- Vapor ioss of H“OCIOF i25% from clay soil” was neg 191018 over 8 4 week

[ e

period, but vapor loss from sand varied from 10-75% over the same period
with evaporation of the lower Pnlorlnanec cogeners occurring at the
faster rates {iJ. vspor loss of HFDCLDP 1254 from three different scils
was observed to be 40-% 0% over 2-% monthsi{Z). vo;am111vabxon wvas observed
Lo be LnP major process Dy wnlcn A‘oolor 1254 was’ lost rrom three
unamended calcareous soils from New Mexico during /4u uays or monlnorlng,

HmPﬂDan Lne soils Wlbh sewage 31uage ‘decreasead Dﬂe rame of

O.

voiatlllzanxonxa). i{i) Haque E et sl} Environ Sci Tecnn01 u. i35-42
(187&) {27 Pai D et al}'Res Rev[?&i 45738 {19801 (3 ralrnanns BC et al:
J Environ Qual 1B: 18-24 (1387)] *+PEER "vlawan** - '
WUE PRINTING? {YES/NO) '
*YES! OF 'NO!
FRINTING? {(YES/NO)
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To test whether soils differed in their abiliby to degrade FCBS,
PCB-contaminated pond sediment was incubated in shake cuiture with 8
sgricuitural or forest soils. The rate and degree of degradation-of

o ate)

Arocior 1248, 1254, and iLDU presenu in une senlmenL wvere r0110we0 over

112 days. All soils but one aegraqea Aroclor 1248 abt least 70% in 14 days

v PR

ana over dJuR in J.i oays. Aroclor .14.-‘34- was much SLOWEF T.-HBD t,nar., of

e 'y o ey € =~ 3

Aroclor 1248, and inV approxlmanély 40% of 1254 was aegracea in 1iz
cays. HFDulDT 1280 was not Degraoec Dy any soili sampie. HS Lne growth of
aerobic organisms 'in the shake unlnures increased, degradation of Arocior
1248 siso increased in paraliei. The numner of organisms in the shake
culmures Lnam vere aole to use HTGLlOF 1221 as a carbon source remched &
peak at 70 days, 1n01ca01ng a lag of growth of Aroclor-degrading

Ta ey -l-v-\.’\d\ e

organisms. [Hankin L, bawnnevau, DOll DCl 137 Lb). 491~7 {1384)] #*#PEER

TER: Aroclor 1254 levels ranging From:ndﬁ detectable to 35
uhdrxn a reservolr serving Fort Edward, NY near the Hudson
rinkman I et alj Adv 1aen51r Anal urg P01xun Water -
**PEER mnv1nwnu** .

: Aruuxor 14:4 was DGDQPDPG in 30 o
‘with the’ nxgnesn detected. concentrati
W: Environ bCl Technol 150 1475~ 138 ER LVLEWLU**
E WATER: Aroclor 1254 was oeteéteﬁ in 8 .surface water
rom IJ,’w1uh the highest oeueo)e“-conuenurablon being 1Z7

P e T i e e -
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0% of Jlao DDSPTVELIHD sbanlonS\u). HFOCLDP 1434 has- Deen
detec teo in Lanes Ontario, nrle, nuron, nxcnlgan and

A mesn Aroclor 1254 conen of 0. 3 .ppb was found in the Black
iana during 18577-8{4). I({1; Page GW§ Environ Bci Technoi 15:
J \2)‘apaples CA et al} Environ Toxicol unem 43 131-42

s -

reac uaxes wampr uua;xny noaro, An. 1nvennory of unemxcai
stances lGénDlrlEG in Lne urean Lakes ncosysrem Vol I - Summary p/§‘3
Windsor unuarlo Canada (&) uuniey un, Karr JE; Pestic Fonitor J

fomn

L

\xvuu)J **rnnE an EWED* %

ﬁ review’ of. Hrcc1or 1254 1evexs found in rain and snow from
] ~43 ng/u in rain and 2‘—/b

.
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g

Uj: Ut -
=2 ul
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e Qe U DU~

Unlrea States has reporuea ieveis of’

ng/u 1n snow{lj. Leveis up to 158 ngiL

Europe WILh levels decreasing o‘i‘ B {FC {Z7.

wauer urlnerla uocumenb for Folychiorinated Biphenyls {PCBs
up mo ;

=

e

Hudson Eiver as its source, mean FUB levels in' if
\range.'“ 05-0, 24). /fOlyCHLOTlﬁaDeG ‘Biphényls
l.;r‘lLF"!"la UOCUIIIEDL for Po 1ycn10r1nacea Bu:-nenyJ.

YT e Y T v

li.L:HU L.:.lN 1+l4J **I'.E.LK KILVLE.WILU**

P e i

An assessmenn of the USEPA STORET Database found HFDClOF 1254 detecte
A -

In raw Lap water in’ the wanerroru, Ix.nréabmenb-plaht, wh
o

w ~

.

1. tS/o /1‘-4- DDSEFVBDIOH SDEDIOHSKL). The r*oncenbrat,lon of

- -

IOUDD in the leachate from & HEZBY‘DOUS WESDE 181‘]01’111 was

ataples bH et al: ‘Environ 1ux1001 Chem 43 13i-
EB et ax, uxu urln Eev Environ bODDFOl 1&2 33
nndIEWnu** '

- .

Aroclior 12”4 ievels ol 0.5B- 1.9 PPm were rouna on Lne vpper sedimsnt

£, B

[ v e

layer in the Hudson KlVEF and NY ﬂBI"DOF m 1877 s C‘ODLE‘DDY‘ELlODS \:.nen
qr:nerai Ly 1ncrea°ea SC)IBEWDST.-‘ Wlt-n sed 1menr.- CDI’“E: dept.n Lo Val"‘anS uept ns
and t‘nen OEL.Y‘EESEO\ l ). beclment' CDTGS r)“om 1']1.1WSUJ\"E‘E‘ HE}‘DOF {0-80 cm

e 4 gy

aepr..n) conbampo l"’Lrb 14‘.334 lE‘VE}lS UI 0.55-8. Ul mg/xg\,u. HI"IEHVSIS of

'SU}"I icial SEUUI!EHDS Trom \'.-Da DI’“ESL LEhE‘S and VEFIDUS assoc IEDE‘D WB‘LE‘!‘S

round mean conuennrablonq of 2.5-251.7 .ng/g with the higher levels
aeue;nwa in Lake Eriei3). A mean Aroclor 1254 concn’ of 88.9 vg/kg was
ceoecnealln Lne sediment.s COllcCLPU from iUZ sitaes in the Bt Clair
Kiver, Lake DD Ciair, and UELTIOL nlver during i983(4), I(i)'Bopp RP;
Enviren SCi_LeChDul i6: © {Z) Thristensen ER,'LO”F' n
Polivt (Ber B) 1Z: 217 (i 3) Thomas BL, Frank ®j .pp.
Behav. FCB'S urean uanes; Mackay D eo al eus Ann HTlDF FMI
\@;bl)_\&) Fugsiey CW et aij u:GreaL Lakes Res"11: 27S—éﬁf¥

m
o

-
&
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u; in rnys.
> Ann Aroor DCl
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ATHC - Afoéior'iﬁgﬁ ievels of 2.3 and 3.0 ng/cu m were found in the ambient air
o of Cciumbié, BC and nosuon, i, respe;tlve1y, in 1378(1). Arocior 1Z54

concentrations ranging from 1i- 573 PQICU m were round in aweolsn air in
and. arouna ‘BrockholmiZi. uonupnnrabxans.or .08, bd, 0.40 and 0. 4
ng/cv m were Found at’ nneweoam Atoll (N. Pacific); i Lne NDTGD ﬁnlanulc,
in the Guif of uexlco, anc at rlge n Key, FLiS). Flean xevexs of 57 pgicu
m detected, at Ragged Point, naroauos in 1977-814). Arocior 125&
concentrations of iz, 12, and 5 pg/cu m vere founu in Lne 5. PBLIIIC
atmosphere of Aner aamoa, Peru \Cuasb , and New Zesland, respectively(SJ.
Average Aroclor 1254 lEVELS of 1.5, 5, 5.3 and 0. 087 ng/cu m have been
detected in the air of u01umn1a, B5C (1577—82); uenver_.CG { Jari 13807, New
Bedford, 1A {iandfill-Jun 13980) and bbocknulm, Sweden \iSSB':), K O
respecm1ve1y\u;. FCB. levels in indcor air may be -higher relative to
ouvtside.Bir, espeéially where pre-1572 Fivorescent lighting and video
display tPrminals areibeing Utilizedi'alsd,in buildings-equipped, w1nn
Lransrormers cwnnalnlng ruusxi). AroLior'iiS& has been uemecoeo in

1nP1nerabor em1551ons GIDET nurnlng munlblpal reruse BHG SBWBQQ

<3

-

sivdgel7). 1{i) nxoleman TF; Atmos Environ 15! £i3 (i58i) (2) Bidiemen TF
et, al} Atmos Environ 41._8&1;(1887? {37 HDLSS E, Giam CB;'DCL Zi1: 163
{138i)-{4) Bidieman TF et alj J Marine Res 33:-443 {1381} (5) Giam TS,
‘Atlas E} Amer Chem BSoc 25: 5 {13985) (B Blaxeman TF et alj Environ 8c¢i
Technol 2Z0: 1038-43 (i388) (7) fSEFAi Drinkihg Water Criteria Documnen
for Polychlorinatved Elpnen is {FCBs) ECAO-CIN-414, IV-25,30 (15873
?*EEER,REVI"WED**
FOOD - The results of Aroclor 12 Sh anaiyges or reauv to-eat IOOdb COLLELD d in

markets of a numuer of UB cities conducted by the un FDA as part of: the

10581 Diet. Btudies Tor aDUlLS have been FGPOTDGU as. IOllOWS for FEPGHL

fiscal years \»'or food composites, ® with positive deuecmxons, ave concn
of POSlLlVES irr. Ppm 1578 (“Eo,o,nrace .05y, 1977 :
{380, 10,trace-0.05), i876% {360,3,trace)ii,2,3). I(i)'Fonrqurac D8: J
Assoc UFF Anal Chem-672 17B—8S {1384 {Z). Johnson RD et al, J Assoc Uff
Anal Chem 67: 154-86 (i584) {3) Johnson RD eﬁ ax, Festic monlnor J ist
S54-83 iiﬁS;)]v**PEER REVIEWED#+ o ' ;
FLNT - Arocior 1254 leveis of {°0.1-0.74 ppm vere found in poiien and propolis
cbllécted in 1385 éﬂ various NY tate °1nes near’ honeybee anGS\l).

. . - -

Furple 1nosmr1re in Hudson Eiver basin ansorneu FCBs from connamlnanea
3011 in 1:80 and emlttea the lowesu chiorinated’ PCEs {most v01aL11~)
:(i) fiorse RA-et ai; DUll _Environ uonnam
"{Z7 UB EFA urlnnlng waner Criteria Document for
{

( )
ralvcniorxnauec blpheh is “P,Es) LUHU*LIN 414, IV 2“,;: \ldp/;J.**rn;R
REVIEWED## ST - | o

CONTINUE r I“TI"T" {YES/ND)

USER: co

yes

FLNT -~ rlanLS accumviated Fub \pOlycnlorlnaLea blpnenylz {Arocliors) from 8011

_amenoeo with lake sealmpnn contaminated with Arociors 1248, 1b:4 and.
1280. upbane into different pqrus of veqebanle pilants was investigated in
the field by growing beets (Beta vuigaris), Lurnips \nrassxua rapa’ and
besns \thSPOlU° vulgaris). in beecs and LUFanS, leaves accumulabed
iarger concennrauxons of FCB Lnan the roots. in’ beans, leaves ano poos
contained nlgner concentrations than Lne stems, . while only iow
concentrations vere DELELDEO in the seeus, Bioaccumviation of Arociors by
plants was in the r0110w1ng oroer{ Aroclor 1248 » 1254 » 1ZB0. Lbawnney

- - T Tae vvie

or
BL, Hankin L Food Frot 47 (3): 232-6 {(i984)7 **rnnx REVIEWED#+ .
P, - 3

{i
BH - HTOCLOF 14:4’donCen?ramlons of 5,85~ -3.53, 2.10-3.68, and 0.45-1. 83 mg/kg
C - wel vt were detected in lake nroun e Pen from Lakes fichigan, Huron and

. a e

DUPGPIOT aprlng 1U/U -1982. monltorlng\ -. Aroclor 1354 OHCPHLPEDIDDS

N

ranging from 0.15-1Z mg/kg i{mean conc abouvt 2.0-3.0) were oececneu 1n
whoie fish sampxes Lanan from USEFA Region 5 \urean uakes) in 1873 (2

- .=

HS PEFD of the NEDIDDEl fESLICIdE HODIDDTIDQ rrogram, S1o IlSﬂ vere

Patels)

CDllPCDEO From 107 stations nationwide between 1380-1 and found to
contain an Arocior 1254 geamemrxL mean concn of 3;2& vg/g iwet wt)j this

hed|
-4

concn was lower than previouvs monitoring in 1878-7 and 1578-5 which found
ievels of 0.48 and 0.48 Ug/g, respectivelyi3). Fiean concn of Aroclor i254
I R T YIS :

P
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ureab LEFES Res 12.
rxsn in the Hudson River- Large
mouth bass (H. Salmozdes gounalnea up Lo 145 Ug/g fFiliet im 1377 and 10.2
vg/ig Fillet im i98i. ... FCBs in i0 mussels \ﬂybllUB EDULIS), each from
10 sitea'in Long ‘Island Sound , CO, have also Deen reported. The nesan
makiuvm run ieveis rahged'from 0.045-0.115 PP as wel weight. These are
below the 5 ppm llmlb .set DV FDA For FCBs in rlsn and snexirluh. the
maximum FCB residues in 547 Finf 1sh from the unesapeaxe Bay and its

'98“ § ‘s
{in

W

-LTIDULSTIGS durlng i976-1 'nave algo been FCPOFDPD. The fODCEﬂDFELlODS

1n IIESH vere as IQilOWS ppm). in idlb not DBDECtED LO U. ﬂﬁ, 1n

30-0.515 in 1578, 0.086~ 4.B4] in- 1873,‘ Loi-1. ou, and 1n'1380,A
45.77... Fish from USA rxvers generaily connalneo {2 vaiy

1?f fish conualnzng 7& ug/g wet welgnn vere rrom nne ‘following
ers: .the Hudson, merrlmaub,.ponneuuxcuo, Deisvare, Mississippi in
nesota, Ohio and Cape Fear‘(NC)i Lakes Lonnalnlng fish with values
ove this-ievel were uaxes Hichigen,. Huron, Erie and Untario.’
olycnlurlnanea nlpnenyle/ [USEPA; Drinking Water Criteria Document, for
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V1 w;u** . : ‘ .
roclor 1254 ieveis of «u 1-2. 00 ppm wpre rouna in honeybees coliected in
S at various NY anane SIDES\ll. Arocior 14:4 was qUSllDBLlVEly '
cted in all 73. eel samplps collected in nne UDH, New Zealand, and
(23Q HFOClOF 125& 18VElS of U.GSG—U 308 ppm \wen wt.) were found in-

- Ly e .y

y
e L?TCESS&S HI Show QEcSE Lanen rrom nornnern uhnaaa in lj//\d}.
ﬁEEP and wolf IlESn from DWBDBD DBVE DEBD IOUHD DD LDnDaln 16 4 and

ng/g Hrncxor lﬁSA\4). Game birds in Nev York State contained up to
ung FCBs in LﬂElF suocusaneous fateiS).. 11} fior'se EA et alj Buil

-

nviron Conbam 1ox1c01 38:
iment 24: 455-6 i1 8’) {3y LODQCOFE un, J Wiidgl manage 4737 110

v v o . 1 o 4 s enum ey

All :
3 (&) v1xleneuve JF et all unemuupnere i47 1851-8 11585) (57
Xing . Water bFlLETIB D0uumenn.ror rDlVCDlOFlnELEO blpnenyls {

v rren

,u—Liv—qld, iv- 23,24 (1387713 **PEER. REVI nu**
uame olrus 1n New xorx snace connaxneo vp Lo 15 vg/g in Ln61F

T i a

SUDPUGEHEUUS fat. /r01yrnlor1nauea Biphenyls/ [USEFA; urxnxlng Water
LFlLEFIB Document. For erycnxorlnaLea b:pnenyis (FCES? p.IV- ¢o,u4 {19873
ﬁbHU'LlN 4i4] **FEER nnv1szD**. :

1en nozsteln COowSs were used Lo’ snuoy bne effects of PCB on PTDGULDIVILy
and ‘heaith racnors Lnrougn a Lomplece 1acnablon, a noniacuanlnq period,
and 44 days of subsequent lactation. ne510ues in milk were over ﬁU Ug/g
(1.5 vg/g Federal LOlerance) naa no apparenb effect on heaith ¢
produouxvxny. waxxenn LB ec al, runcam prx JDXILDI g \1)"nG 8 {13871

**PEER nmv1nwEu**-' _
Aroclior 14:4 leveis of 0.13 ppmn {we
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{ vere found in snow geese eggs

]
T

vaken rrom norcnern Canada .in 1971010, I(iy Longcore JR: J Wildi fanage
47% 1105-3° \1583)1 **rnnn nnvIEWED**' : :

¥ .

The relanlonsnxps among ‘serum poxycnlorlnanea biphenylis {PCBs}
concentyration, serum 11p1ds conbenbraulon, and aolpoue DlSQUc FCBs
concentration were studied in humans. rasnxng blood sampies were obtained
from: 1/0 CEPELlLOT workérs.with direct orcupanlonai exposure to

HTDClDF 14:4 \11UH/UH1;, Hroc1or—1544'(:aﬁbdzlﬂ), and HrDCior—lzsﬁ

110568250 Serum vas analyzed for: FCB ,'almumln, LrlincerlaHd, and
cholesherol. Berum FCBs ranged from 1Z to 332 parts per billien {ppb} for

HTOClOT 1é4a and & DO l&” PFD IOF HTOCLUT lub“ and lADU. DGFUm concn of

——

-

'fbbS were SlgnlIlLEDLly cepenoenb Dﬂ serum CODLD of 11p1as, DUL DOL of -

ElDUmln. 1ne SPPEFSDD COHDTIDU@IOH OI cnoieSLe?ox SRG its GSDSTS LO fbb
LFBDSPOT& was nearly equai tD Dﬂ81f LODLFIDUDIDH DD Lne DDDBl serum

nevtral lipids presenn. LErown JF un, Lawuon mw, Bu11 Envir Contam To 33

{(37: f/i BO \13§4IJ **rnnn KLVLLWLU**

The maJor FCB EYPOSUTE TOUDES o humans are BDTOUQD IOOG and DFlanﬁg

'WBLEF EDD Dy lnDSlSDIDD DI LDDbamlnBDED air \1). UEFmEl éxposure is

IMPOFLHHR IOT WOTNEFS anOlVEG Wan nanallng fbb” Lonbalnlng GLEL trical
equ1pmenn Spl;{S or WESDE“SILE mEDEF lS EHD IDF sw1mmers 1n PDllUDEO
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CE71-B \ldb// \4) Cozzani. E, u1plenroq1acomo u,
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especxaxxy 1mpornann. i{i) USEFA; Drinking Water Criteria Document, for
Folychlorinated Blpnenyls (PCBS) B IV 38 USEFA ECAU-CIN-414 \1QB//J
**PEER REVIEWED## R o e

AVDI - ALE lmTﬁnn.-\q,sume (.20 ug FCB/m cu, lb hrs 1naoors; - 0.0S

“uq/rg/oay\

v e e

). FOOD lNIHﬁL. 0.01 ug;xg/oay\x). WATEE 1N1ann. Predominant

source of FCB eXposure in bne adult msie when drinking waucr levels
exceed 1.0 ug/Lii). I{1) USEPA} Drinking Water Criteria Document for
Folychlofinab d Bipnenyls \rubS) nuAu~bIN 414 . 1V-34 1887)3 **FEnR
REVIEWED## s - o o

‘"FBEX - 1u ‘was esnlmaupa that pproximately 12,73f US workers vere potentially
exposed Lo FCBs {all Aroclors) -annuall .from 1570~ 1%/0\11. The potential
ievels of rbbS, such as Aroclor 1254, in 1naonr air’ mﬂy be from 2 to 1D
Limes nlgncr than typical levels found in ouuuoov due in part to the
’presenue of FCB- gonbalnlng tra ansformers and electrical parnsxa). (i
NIUBH; prxmer1a for a nELommenDec DBBROSFD,-UCLUPEDIOHEI Exposure to
rOLycnlorlnaneu Biphenyls {1377) NIOSH Fubl No. 77-225 {Z) USEPA; Drinking

B o -

’
Water Criteria Eocumenn for r01ycn10r1nabeu n1pnenyls \F S) p;I -23, 30
= 4 v . L

i
f P

IR e e

14 (1587773 **PEER nnVlLWnu**
; N -

e -

2 ppm (lipid‘bacis) were aeuecneo in 54

- Aroclor 1254 levels of U.1Z2-
© samples of humén miik coliected in nawa11 in i875-80{1). 1ean Aroclor’
14:& concenrranlons or 16 and 28 ppD were qunG in remale and male
piasna, respectively, of workers. invoived in capacitor manurauourexé).
'Wean Arorlor 1254 cbnuentranluns of 10 and 41 PPl were found in remale
and maie adipose tissve, respect1ve1y, :of worners invoived in capacitor
manufacturelZ). EFA human monlnorlng program found FCB ooay pattern to be
similar irrespectivé to source for DDD“DLCUPBDIDnally exposed humans: PCB
Fattern ressembled Aroclor 12801Z). The Z,3,4, 5-FCBs are prererenblaliy :
enriched in numan miik with at ieasn Z rings. ‘subst.ituted {>Ci4). Thus the
PCB. congeners from Aroclor 1018 would be major COHTFIDULOT° {only far
2 ' ei GH et al, Bull Environ Contam Toxicol
1; Int Arch Qccup Environ Health 43.
g'wauer Criteria Document for i

nuAu—bIn =414 p. IV-3Z to 33 (19“ )
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FA momitoring program found PCB body pannern LO be similar irresﬁective

or source for non- OCLUPBLLC’HBJ. iy exposeu numans, I‘L:D p*ar..\zern l"‘E‘SED]DlBD

- . . YT §

Arocior 128@. /roxycnlorlnanea BlpnenyIS/ Luanrﬁ, urlnnlng wauer urluerla

Décvmenb Fo -Poxvcnlorxnaneo bxpnenyls «Puus: p." 82 (1“87?
ECAG-CIN-41 '
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e i1d sorbent (13 mm fiber + Florisii, 1
ychiorinated Dxpnenylsf [NIOSH. HANUAL HNAL‘T FET,

=
VZ 5503-1] #*FEER REVIEWED#* _
1 & hxghesp vapor pressvresxrewesn cnxorlneS) in Arociors i0iE,
, 1z54, and 1ZEB were enriched.in the vapor pnase relanlve to the

r ginai HTDPLDF during the volatilization from & giass surface for up to
8 nr. xnns, visuai matching of cnromauograms Wan those of HFOLlOF
smanoarus may non be sufficient to 1cennzrv a specific Arocior. Ifing Lin
J, Wue Hee B Am Ind Hyg Assoc J 48 (7);‘333‘807,\135/11.**;;;3
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SANF - The National Institute For Uccupational Safety and Health currently
’ recomnends that DeaCtIVBLBD Fiorisil be used as the sorbent to col

Aroclor ‘1254 vapor. A comparisen suuay was LODUUCUBG to determine
sampling ability of XAD-Z, Tenax-GC, and bnromosorn i0Z against
oeacnlvaoeo rlOPlSll. Resvits nr ‘the SplNlng LESLS, EC/GC analysis, and.
vapor generanlon tests indicate that Chromosorb i0Z performed as well as
deactivated Florisii ewcepn when recoverlng aroclior 1254'UnUcr uu percpnc
humidity. The vapor COlieuLlDﬂ was less precise for Chromosorb 1u1
‘compared o oeacnlvaneo Fiorisil. The resvits of the Splhlng DESD also
1no1caneo DDED AAD-Z and Tenax-GC are aoequate sampling sorbents.

[Browniiow ub, Que Hee 55 Amer lnDUSD Hyg Assoc Jour 48 (87 421-8B

ect

{iS585)7 #**FEER REVIEWED** . .
ALAB - HPFLU ON REVERSED PHASE. MICUROPARTICLE COLUMN WAS USED TO RESULVE
' COMMERCIAL MIXTURES OF POLYCHLORINATED BIFHENYLS, TR“CLDR”iEE;, i0it &
1254, [KAMINSEY K8, FABCO fiJ: J THRGF"TF?R'EST;(Q;.‘383~7F (iE?B)i **PEER
REVIEWED#% . P Lo - - :
ALAB - ANALYTE: POLYCHLORINATED BIPHENYL (FCBJ; MATRIX: AIR; RANGE: 0.01i-10
) {5/CU §i;  PROCEDURE: GC. #POLYCHLORINATED BIPHENYLS/ [INIOSH MANUAL ANALY
ﬁETH{-VﬂLI—7 1577-FRESENT . Vi 283;11'?*PEER”RE"IEWED** .

ALAB - Hnalybe’ poivc‘i roblphenyls, range: Gi&%# vg/samplie; procedure: gas
cnromanograpny vith electron capture: oemucnor' matrix: not given;
precision: 0,044, J/F Diycnlorlnaceo Dlpnenyis/ E"IUSH. FIANUAL HNHLYT FMETH

o 3ED ED VOLS 1,2 & SUPFLB 1584. VZ 5503-1] **FEER'REVIEWED¥* . S

"ALAB - A GU ﬁETHuu'IS DESCRIBED FOR AN"YfISf"F.FDLYE"LOEIN“TED BIPHENYLS. - I BUSH
B ET.AL; J ASSOC OFF ANAL CHEM 85 (3): 55-B8 (1382)] ++PEER REVIEWED+%.

ALAB - A pr1n01pa1 componenns mwitlvarlamie SLELISL Céi mennom bas&o on. SIﬁ“A 38

- 0y

\Soft 1ndepenaeno 1etnoa of Class Hnalogy) algur1unms was evaluanea ana
appiied to 1nuerprenanlon of anOlOQ specific analysis of po;ycnxorlnaoeq
nlpnenyls by high TGSOLUDLOH gas cnromauograpny High resolution. gas
cnrnmauograms can be evalvated in high TESDlUDan separations OI
individual FCB isomers and qruupec into the nom01090us series, Lne
cnromanograms show 01551nct cxrrerenues between FUB compostions with
01frerencn contents of chlorine atoms in oebnnlcal mixtures {Aroclorsi.
The ODJECLIVE of vtilizing SIFCA an was its EVEJUBLIOH for s PDSSIDle '
1aent1r1cab10n, c1a53111canlon, anu ca Legurlga51on .o Aroclors in
env1ronmenuax sampies. /Arociors/ iOnuska FI et al: J High Resoiution
Chromatogr Chromatogr Comimun 8 (1107 787-54 dbS)i **PRER REVlenu**
ALAB - FCBs with Lne nlgnesm VAPOr pressures iféwpsu PULDF1RES) in HFOCIOTS
o 1ULD, 144u, 1254 and 1ZE8 were enrlcned in the vapor phase TELEDlVe o
the orxglnal Hrouxor'ourlng VOlBLlllZSLlDD from a QlBSS surface for up to
8 hr. -ruBs with the lowest vapor pressurcs \most nlgnly Lnlorlnacea) vere
enriched in the corresponolng residve. Thus, snanoaros may not be
sufficient o identify a specific Aroclar since the past history of a
sample is ornen vnknown. The enrlcnment alsc was detected vusing isomeric
classes, bot not. using LODBI chiorine canoenn The’ pcrohlorlnarlnn mennoa
and the Webb— HCbBll method- using ail cnromanograpnlc peaNS agreed '
qun5551Vu1y, this. was not- BLWEJS 80 for the NIGSH m01n1pxe peaks and the

WBDD"ﬂCbBLL methods. TLin dﬂ, QUE Hee D, Am an nyg HSSOL Q 48 (7i:

535- 807 \1:8/1] **rnnn nnVlnwEu** ,
ALAB - The' y1€lO»OI aecacnxoronlpnenyl {DCB) rrom represenuaulve HFDClOFS {1016,
' 1242, 1254, iZBB) (50 to BUUD nq) using antimony pentachioride as
perchlorinating sgent was exnreme¢y Lemperanure dependent below 238 deg u

or a reaction period of 2 hr at 288 deg T, a 35-min reactlon peried was
ufficient to obtain DCB yleias s BUh for Arociors 1u1o, 1~4¢, 1254 and
The prechlorination Process was' rlr p order, 1ne Lemperacure
epencence of the reaction times beiow 238 Deg C was 1argeiy responsxole
for the inconsistent percnlorlnanlon vields reporited prev1ous1v in nne
ilberanure. The extraction of DCB with hexane from a HCi-acidified
perunlorlnaneo solurlun and the sumsequenn column uhromabograpny on
silica gel were aiso essenulax after the pervn1or1namlon to quantitate
the DCB oy {B3)Ni electron capnure/gau cnromanagrapnv. The structures of
‘the Z nonacnleronlpnenyis, which were the Fenvitimate stabie »
1nuermealanes Deroré OCB, were found. lne menn0001ngy to use the
technique for air sampies was described. ILin JH, Que Hee a, Anal Chem 57

(il 2130-4 (1385)] **PEER REVIEWED##*
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SPEFDTDmEDry was USeD bO lG&ﬁtlIV EHU con01U81ve1y Gl”LlngUlSH ld
OFQSROCDLOFLDE PGSLICIGES rrom rbbS SL pETL per LFllllOn tO ppD LEVEIS in
env1ronmenbal wvater sample experlmenLS w10n mlnlmax sample CL&EHUP 1WD
Ci- Dlﬂ screens were DEVEleEO. one SED OI anS SCBDHED SPELIIlLally IOF
Dﬂe presence ol 4 CLSSSPS of peSDlClOES. Glpnenylmeunane GPTlVBLlVES,
DTIOQES 901ycyo11L CnlOTlDBLeD nyorocarncns, Cnxorlnaneo nenvenes, BDO
aCELanlllDP pesb1c1oes. Ane SECOHD set DI ions responcea EYLLUSIVEIy LO
bUS w1cn Dlpnenyi molemxes conmaxnlng i-8 Tl aboms. 1ne DELECLIOD 11m1n
for pesticides and runs by CI- oIm screening was 0.005 and ¢.1 ppb,
respectively. Lnargesn91mer nn, J' HSSOC OFf Hnal unem 87 18 1067-75

v ey e

{15841 **Pnnn nnvxnwEu**
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romlpnenjl {DCB) from representative aroclors (1015,
} to 8000 ng’) vsing antimony penuacnxorlne as -
ercnlorlnanlng agenn was exnremely LcmPEFaLUFP deperident below 236 deg C
for a reaction period of Z hr an 288 deg T, a 35-min reaction period was
sufficient to obtain DUB yields 7 BU% for arociors 1018, iZ4Z, 1254 and
i268. The precnlorlnanlun process was” First’ order. The'tempérébufe
depenoence of the reaction times below 235 deg C was largely responsible
for the inconsistent percniorxnablon yields reported prev1uu51y in the
llueranure.vlne extraction of DCB with hexane from a HCl- aClGIIIED
perchiorinated soxunlon and the. sunsequ#nb column chromstography on
silica gel ‘were also essenn1a1 after the perchlorination to quantitate
the DCB by {B3)Ni electron capuure/gas cnromaoograpny The structures of
the 2 nonacnlorohlpnenvis, which were the penuxblmane stablie
1nmermecxabes before Ubb, were found. The methodology to use the

icod samples was described. iiLin JM, Que Hee a,

~4 \iﬂdb)J **fLLK KLVlLWLD**.
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CLAB - The 35% prediction- interval for singlie measurements of serunm Aroclor
reported Dy a reputable commer01al anaiysn was cnlorlnanca biphenyl
levels in a POPULEDlOﬂ of capacitor workers who nac rurmerly had direct
exposure Lo the CDmmETClEl FCB, HTOClOFS 1u10, 1¢4b and 1254, were found
to be alternatively. repornanle as. 1305 ppb mininum 1nlulal FCB tas
calcuxanea from most persxsuenm peaxs present); 1053 ppo non-overiapping
analynlcal Arocior 1EVPLS {as cq1001anea by the convpnulonax

sump—of-the- pean~nexgnns menneo;, 303 ppb totai PCB acuuaxxy presenm or
13 ppm numan er {as CELPULELEG by . bne NHHP procedure ). The nroac spread
in repornanla vaxues was rexabanxe o the FCB isomer GlSLFlDULlOn and
clearance panncrns in the occupamlonaxxy_exposeo pOpUlGLan. iLawion EiW
et al; Arch Environ nea;un 49 1131 25-37. {i885)3 **PEER REVIEWED#* #

LAB - uoabs ‘sera were ODLalnPG and analyzed: by ‘gas ﬁnromanograpny. Lburse V W

" et al: Fifth National uanrerence on managemenm of unconnroxlen na zardous
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introducing the Air Modell | o . R %

The CAMEQO air model is a tool for estimating the movement and dispersion of an atmospheric - _
pollutant. Like many computer applications, it can rapidly calculate problems and present results in

a graphic, “user-friendly” format. This is helpful during an emergency response or planning for such E
a response, but keep in mind that the air model is only a tool— a tool whose accuracy dependson .
your correct mterpretatnon of the data. . :

Think of the air model as a pair of bmoculars you observe the scene of a spﬂl from a drstance using

- binoculars for a detailed view of the problem. The binoculars help you to visualize details of the
spill that you could not have seen without their aid. How you decide to proceed rests on your
judgment, not that of the bmoculars

The air model is a tool that provides insights that enhance your understanding of a spill by, for -

- example, allowing you to imagine a toxic plume that might otherwise be invisible. Further, the a1r _
model estimates pollutant concentrations downwind from the source, taking into consideration the IR
toxicological and physical characteristics of the spilled material. You ‘must st111 rely on your own - .
sense of the s1tuauon to make a final dec1s1on on how to proceed.

Regardiess of how quick the computer model is and how graphic its messages - -, S
may be, remember that it is only a tool that should not be endowed with wisdom or_; G
responslbility beyond its power

The air model, or atmosph'en'o dispersion model, plots s

the distribution of a pollutant gas or vapor resulting from
a spill as a series of “Gaussian” distributions, 4 P
“Gaussian” referring to the equation that describes the | = 1004
pollutant’s path. - : o g .
: : : e 80—
The Gaussian equation describes a curve that we are s
familiar with from school—the “normal” or “bell- ‘ i " B0 —
shaped” curve many teachers use in grading. In air -
dispersion modeling, this curve shows how a contami- S 4[] —
nant will be dispersed from the source of a spill. e : :
Remember that, with these curves, there is alwaysa o 20
higher value in the center, with lesser values on either S
v side. Figures 1 and 2 show what a Gaussian d1slnbut10n S : T
. looks like to the air model. . - . L “-Distance .
(\- _ : ' o Figure 1. Gaussian- Dustnbutlon of Pollutant '
Concentratlon B
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At the source of the spi!l,‘ﬂle concentration:of the po]lumnlsvery large and the concentration would
look like a spike or a tall column. As the pollutant moves downwind, it spreads in a crosswind

direction; a graph of the concentration through the plume at its source would take on a tall, narrow
“bell shape." As the pollutant drifts farther downwind,. the. spmadmg contmues and the “bell shape

‘remains but gets continually wider and flatter (Figure 2)

Downwind

Source of Splll | = Crosswind

ngrez.cmsswm mdDownwm Dstritnmon ina Gausslan Plume

The air model assumes that the spxll occurs at ground level, and calculates the concentration
distribution on the ground.~“The model’s-visnal. output is a diagram that shows the top view of the

plume, called the plume's "footprint." This diagram connects all the points of identical concentra-
tion on all the Gauss1an curves shown i in Figure 2.

The Gaussian curve you see on the screen depends ori whether the spill source is continuous

- (ongoing) or mstantancous (te.leasedall at once)

For a continuous sourcc, you rmght oompare the plume to smoke from a campﬁre The smoke dnfts

“away but is continually resupphed from the source so the actual plume appears to be fixed in space

(Figure 3).

Figure 3. Footprint from a

- Continuous Source Spill
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The cucled “+” at the left of the footprint shows the source of the plume. The area inside the curve
is the region that is predicted to have ground level concentrations above the limit you set during the
model run. You will set the concentration in terms of a numerical value such as parts per million .-
(ppm), or in terms of toxicological parameters such as Immediately Dangerous to Life and Health . -
(IDLH) or Threshold Limit Value (TLV). If you have glven it accurate mformatlon the model can
now calculate an appropriate evacuatlon zone. S

In an instantaneous release, a puff” of toxic, volatile material can be compared toa smoke s1gna1
viewed from above. Here, a puff of vapor is released from the source of the spill and drifts away as
a small, detached cloud. As the wind carries it away, the puff spreads out in all directions. The
plume ends when the spreadmg has reduced the puff's central conccntrauon below the threshold
level.

Figure 4. Top View of a Footprint From an Instantaneous Source Spill

s

Think of this picture as a multiple exposm of the puff as it drifts from the source to the point where

‘its highest value is below the limit you have set. Spreading makes the puff's radius grow and then -

shrink as the maxunum center concentration mixes down to lower values.

Once agam the “+” at the left of the footpnnt shows the spill source. The horizontal line is the total |
distance for which the puff concentrations would be above the TLV or IDLH, the value depending
on which limit you set. The series of circles gives the actual “footprint” of the puff at ten different -

_moments in time (an invisible tenth circle, at the end of the lme at the far nght, is the point at which |

the puff's radlus is zero).

Questions (answers are on the next page)
- 1. 'What does "Gaussian" mean? | |

2. Cana Gauss1an model pred1ct isolated paches of higher concentratxon downwmd ofa source

(3 ppmat 10 yards 12 ppm at 20 yards)”

3. In Figure 4, why do the puffs get smallcr towards the end of the line? .~

Introducing the Air Model-3




Answers | | S | \%
._ C : 1. "Gaussian" is the shape of the model's calculation of the area downwind of the source of the

chemical spill." It is a bell-shaped curve (Figures 1 and 2) Most air dlspersmn models are -
Gaussian models.

2. No. If you look at the curves in Fxgure 2, you can see that the concenu'auon can only get smaller
as you go downwind. A higher concentration might be explained by "patchmcss" (discussed later
in this ma.nual) N

- 3. The puffs start out small, butv_reach a maximum radius. Each puff represénts an-area where the
_concentration of the chemical is higher than an amount you specify (like the IDLH; see Figure 2).

The farther downwind you go, the lower the peak concentration is, with the. crosswmd concentra-
tLons also greatly reduced. ' : : '

Introducing the Air Model-4




The situation in which the debrls is staged 1n81de the vault area
is such .that all the combustible wood material is overlain or
buried by the non-combustible material i.e. metal.

Possible fire'sources:
NATURAL

" 1.) Spontaneous Combustion - stranger things have
- happened however, the materials involved and the conditions
present make this possibility highly remote.

2.) Lightning - a lightning bolt strikes the roof and causes it
to ignite. The roof collapses and falls upon the debris pile
laying beneath. The odds of.a lighting striking this building
are very small. Even if such an event should occur, since the
combustible material lies beneath the non-combustibles and
taking into account the odds of a lightning strike, the
likelihood of the wood 1gn1t1ng is 1nf1n1te51mal '

MAN—MADE

The one question that must be asked is, Does this building
possess such attraction to cause juveniles and/or mentally
1mpa1red individuals to: scale or cut through the one and

in some places, two chain link fences; force their way into the
building; use sledgehammers to break through the cinder block
wall; manually clear thousands of tons of debris to expose the
combustlble fraction and then pour several hundreds gallons of
gasoline on the wood in order for it to burn? I believe the
answer to be NO. :

In summatlon the likelihood of. this wood material of catching
f1re 1s almost 1mposs1ble

However, just in case the odds catch up w1th us, we have
1ncorporated an air monitoring model Wthh will determlne extent
of concern. 4

CAMEO - Computer-Aided Management of Emergency Operations

Intended for first responders, contingency planners  and others
who respond to chemical emergencies. The system uses a
dispersion model based on the EPA’s Workbook of Atmospheric
Dlsper51on Estlmates o B

-CAMEO Air Model can help estimate downwind chemical
concentrations resulting from an accident, fire, or other
chemical releases. It also lets a f1ref1ghter qulckly determine
the extent of a plume downwind from a chemical release. This air
model can also be developed for contingency planning. Using data
specific to a community, contingency plannlng efforts -can focus
on relative a001dent simulations.

X




ASSUMPTIONS/VARIABLES

AtmospheriC'CQnditions:

Stabiiity - Unstable, the more mixing of plume therefore less
of an impact. Stable, the less mixing of the plume and therfore
more of a impact. We used the worse choice - Stable

Wind Speed - The higher the wind speed, the more mixing of the
plume. Therfore, we chose a low wind speed of 4 miles per hour.

Ground Level Roughness - A very important factor affecting the
mixing of the plume is the presence of structures, both natural»

- and man-made, which surround the release point. We chose an

average roughness since there are both very flat surfaces and

" numerous bulldlngs present.

A1r Temperature - Cool temperatures tend to hold the release
closer to the ground surface. We decided to use an average
temperature of 40 degrees F. B

Source Stren%h
The estimated strength of the contaminant release, PCB, was

Ccalculated to be 0.7 g/sec. This value was calculated from using
an average PCB concentration of 50 ppm or 50 mg/Kg. 40% of the

- 2,500 cubic yards of material is considered combustible,

therefore, 1,000 cubic yards of combustible material is present.

The specfic gravity of 0il soaked wood is 0.77 or
the specific weight is 0.77 x 62.4 #/cf or 48 #/cf

1,000 cy x 27 cf/cy X 48 #/cf = 1,296,000 1bs
1,296,000 1bs 2.2 1lbs/Kg = 589,091 Kg
589,091 Kg x 50 mng/Kg x lg/l 000 mg = 29,500 grams

Assumlng a 12 hour burn or 12 hrs X 60 min/hr x 60 sec/min =
43,200 sec

Loading Rate or Sdurce Strength = 29,500 grams/43,200 sec =

'0.68 g/sec

The results of inputting all the above varlables into the CAMEO

Air Model indicated that for IDLH concentrations of PCB adsorbed
to the soot particles would be present 84 feet from the source
point. For the TLV concentration, the plume would extend 360
feet from the direction of wind travel. :




AIR MODEL 3.4

CHEMICAL NAME : POLYCHLORINATED BIPHENYLS

TLU-TUAR= .90 MG/CU. M |DLH=
Y. P.= unavailable MOL. WUT.= 326.00
BOILING POINT TEMPERATURE UNAVAILABLE

5.00 MG/CU.

HIND SPEED= 4 MPH FROM THE n

AMBIENT TEMPERATURE 1S 40.0 DEG. F

NO INUVERSION PRESENT / STAB. CLASS=C

GROUND ROUGHMESS 1S CITY CENTER WITH HI-RISE BUILDINGS

USER INPUT SOURCE STRENGTH DIRECTLY
SOURCE STRENGTH 15 .7 GM/SEC

FOR A CONTINUOUS SOURCE:
DOWHWIND I0LH DIST & TRAVEL TIME 28 YARDS .2 MIN.

DOWNWIND TLU-THA DIST & TRAVEL TIME : 120 VARDS & 1.0 MIN.




iDLH CONTOUR FOR POLYCHLORINATED BIPHENYLS
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TIVA CONTOUR FOR POLYCHLORINATED BIPHENVYLS
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TABLE 2
PCB RESULTS FROM SAMPLE COLLECTED OFF-SITE
SWISSVALE AUTO SURPLUS PARTS
(Continued)

Y

QONCENTRATION AROCLOR 1260
SAMPLE # STATION DESCRIPTION ' DEPTH PPM LAB REPLICATE

2552 12 Sample station located in 8 in. 16
drainage trench parallel to
railroad lines; east of site
near Braddock Avenue overpass.
Sample taken on south bank at
" high water mark.

e

T St R e

ot

2554 12 Sample taken on north bank of 8 in. 66 ‘ 74
. : high water mark. ‘ :

) [
vt g

2556 B ) : Sample taken in center of | 6 in. © 34 32
drainage trench. ‘

2558 ' 18 - Sample station located in 2 in. ' 34 36
drainage trench parallel to
railroad lines. Samples taken
~in center of trench. .

2560 18 | Sample taken on north bank "1 in. 320 390
. of trench.

2562 18 Surface composite of sediment Surface : - 300 270/280
surrounding standing water- at
bottom of Vernon Street, on
Waverly Street.

2571 19 Sample station located in vacant Surface <1.0

2572 ' lot to the east of site; 35 8 in. <1.0 .

2573 feet east of fenceline. 16 in. 1.0 -
Composite and depth samples.
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SAMPLE #

2536

2543

2571
2572
2573

2575

2576

STATION #

20

27

19

N/A

N/A

TABLE 5

DIOXIN AND DIBENZOFURAN RESULTS FROM

SAMPLES COLLECTED OFF-SITE

SWISSVALE AUTO SURPLUS PARTS

DESCRIPTION

Sample station loc-
ated in hedgeline
of resident on the
corner of Vernon
and Waverly Streets.
Surface composite.

Sample station
located on south-
east corner of Brad-
dock Avenue and
Vernon Street. Sur-
face composite.

Sample station

located in vacant

lot to the east of

the site; 35 feet from
eastern fenceline.
Surface composite

and depth.

Field blank

Field duplicate
of sample #2502

2,3,7,8 TCDF

TOTAL TCDD 2,3,7,8 TCDD TOTAL TCDF

(ppb) (ppb) (ppb) S (D)
MEAS. (Det. Lim) MEAS. (Det. Lim) MEAS. (Det. Lim) MEAS. (Det. Li
0.05 0.05 0.14 ND  0.28.
ND (0.02) . ND (0.02) ND  (0.08) ND  (0.08)
ND (0.1) ND (0.1) D (0.12) D (0.12)
(Surface) ' .
ND (0.09) ND (0.09) ND  (0.06) ND  (0.06)
(8 in.)
ND (0.03) ND (0.03) ND  (0.03) ND  (0.04)
(12 in.) S )
ND (0.01) ND (0.01) ND  (0.01) ND (0.01)'
ND (0.73) ND (0.73) ND (2.8) N (2.8)




Table 5. Swissvale Tot

al Dioxin and Furan Results for Dustbu

ster Filters and Wipes

044Ad

Congener 25180 25200 25228 25242 @ﬁlgﬁimbzmbmﬂglrxmw( &g;ngmﬁ_
3701 (x Acc) nn 1091 115% 1137 1112 113 1091 135X nn 1141 132 1int
TC00 2.9 ND(0.97) HD(0.99) hD(0.43) 22 59 a7 17 nn{0.08) ND(0.05) ND(0.03) 0.00
2,3,7, 8- TC0D No(oﬁsq) ND(0.97) ND(0.99) ND(0.43) 0.94 2.5 1.9 0.79 ND(0.08)  NP(0.05) HND(0.03) 0.08
TCOF 17 G 59 90 3l a13 1232 907 M8 no{u.44)  np(0.02) ND(0.04)  HD(V.03)
2,3, 7,8« TCDF 17 6.5 1.3 3.3 14 241 175 86 ND(0.44)  ND(0.02) MD(0.04) ND(0.03)
PCOO ND(3.3) ND{2.2) ND(0.78) ND(0.07) 61 142 128 38 ND{0.18)  HD(0.09) ND(0.28)  ND(0.07)
PCOF 235 179 75 27 400 919 186 232 ND(0.31) nD(0.07) HND(0.20) KD(0.03)
flexa COOD 81 L 6.4 5.3 ND{2.4) 78 158 143 40 ND(0.23)  ND(0.30) No(o.aé) 10(0.23)
Hexa COF 263 77 45 12 194 250 297 67 ND(0.53)  HD(0.09) HD(0.25) %D(0.07)
llepta COD 75 N3(3.0) 1.5  Hnp(0.8B) 97 172 207 57 ND(0.33) ND(0.17) HD{0.46) ND{0.19)
lepta COF 172 25 18 3.9 11 92 145 k]| ND{0.64) ND(0.21) HND(0.16) N0(0.14)
0CoD 44 Nb(o.9) ND(2.0) HND(2.8) 53 90 146 43 HD(0.86) ND(0.29) MD(0.65)  NO(0.59)
OCOF ' 20 HD{1.5) 2.0 n(1.2) st A6 67 21 ND(0.65) ND(0.17) HND{0.11) hn(0.09)
2Reported {n ng/wipe Note: ND = Not detected - detection Vimits {n parcntheses

bReported in ppb{ng/g)




